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Nature of Pigments Derived from Tyrosine 


a 


and Tryptophan in Animals 


H. Kikkawa, Z. Ogita, S. Fujito 
Department of Genetics, Faculty of Medicine, Osaka University, Osaka, Japan 


T is well known that the pigments present in the 
compound eyes and serosa of eggs in insects are 
produced from tryptophan via kynurenine and 
3-hydroxykynurenine (1). But the nature of the 

pigment itself has not yet been clarified. 

Recently, however, a clue to the solution of this 
problem has been found. We have concluded that the 
pigments are composed of metallic complex salts con- 
taining such metals as iron, copper, cobalt, and nickel, 
which are coordinated with 3-hydroxykynurenine de- 
rivatives (2). The concept that natural pigments are 
composed of metallie complex salts is by no means 
new and original. Many kinds of metallic complex 
salts, such as hemin, chlorophyll, cobalamin (vitamin 
B,.), and others are found in nature. Hence, it has 
been assumed that other unknown natural pigments 
may also be present in vivo as metallic complex salts. 

Pigment that is assumed to be derived from tyrosine 
was considered. Fortunately, many kinds of mutants 
involving such pigments can easily be obtained. Mam- 
malian hair, bird plumage, fish skin, and insect skins 
or wings were used as experimental materials. The 
paper chromatographic method of analysis (2) was 
used to establish a method of detection of various 
metals. 

Pigments must be extracted by proper methods, but 
the procedures of extraction are not constant and 
vary according to the kinds of samples. Generally, it 
is not easy to obtain an animal pigment in pure form, 
and this difficulty retards progress in this field. As is 


shown later, however, it is not always necessary to 
obtain a pure pigment, except where the structure of 
a chelate compound is concerned. Thus, blackish, yel- 
lowish, and whitish pigments obtained from various 
sourees were burned to ashes by dry oxidation. The 
temperature of ignition should not exceed 600°C, for 
such metals as copper and titanium are frequently lost 
by evaporation or by other means. After dissolving 
the ash in a small quantity of water or dilute hydro- 
chlorie acid, the solution was condensed to a constant 
volume, and a definite amount of the solution was 
spotted on a filter paper. 

The supernatant layer of a mixture of n-butanoi- 
acetic acid-water (4: 1:5) or a mixture of acetone-n- 
butanol-HCl (10:4:2) was employed as the solvent. 
The former is adequate in detecting Fe and Cu, and 
the latter is convenient in separating Cu, Co, Mo, Ni, 
and Ti. A list of the methods for the detection of these 
metals is shown in Table 1 (3). 

A simple available example is mammalian hair. 
About 300 to 500 mg of hair cut from a black, yellow, 
or white rabbit was washed thoroughly with ether, 
methanol, and water and was burned directly to ashes. 
The ashes were analyzed by the method described here, 
and the results shown in Fig. 1 were obtained; that is, 
an abundant quantity of copper, cobalt, and iron in 
black hairs; of titanium and molybdenum and nickel 
in yellowish or reddish hairs; and only of nickel in 
white hairs can be demonstrated. The results of one 
experiment are shown in Table 2. 


Table 1. Methods of detection of metals. 


Solvent Color of spot 
Acetone- Butanol- Pyrocatechin? Potassium 
Metal butanol- acetic acid- Rubeanic acid” neutral ethylxantho- 

HCl water in alkaline or slightly genatet in 

(Rf) (Rf) — acidie state acidie state 
Cu 0.60 0.30 Dark green$ Colorless Yellow 
Fe 75 A7 Light: brown] Colorless Brown 
Co 48 24 Yellowish brown$ Colorless Light green 
Ni 02 Bluish purple$ Colorless Orange 
Ti 17 .00 Colorless Yellow$ Colorless 
Mo 73 Tails near .00 Colorless Light yellow Reddish purple 


0.1 to 0.5 percent rubeanic acid dissolved in 98 percent ethanol. 


to 5 percent pyrocatechin dissolved in water. 


est reaction. 


t1 percent potassium ethylxanthogenate disolved in water. 

ll 


For Fe, yellow prussiate of potash is used in acidic state. It shows a greenish-blue color. 
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Black Yellow White 


Fig. 1. A paper chromatogram showing metals involved 
im rabbit hairs. Solvent: acetone-butanol-HCl at 15°C. 


‘Of course, similar results eannot be expected from 
all experiments. In general, in cases where a spotted 
individual with hair of all three colors—black, yellow, 
and white—was used, the black hairs contained a 
smali quantity of Ti or Mo im addition to Cu, Fe, and 
Co, and the white hairs contained a small quantity 
of Cu or Co in addition to Ni. Although this paper is 
not a detailed account, some results on the amounts 
of these metals estimated by our quantitative method 
on samples similar to those shown in Table 2 are given 
in Table 3 for reference purposes. 


Table 2. Relative values of the amount of metals present 
in hair of black, yellow, and white rabbits. Relative values 
were estimated for spots on a filter paper by A.K.A. 
photoelectric colorimeter with appropriate filters. 


Metal Black hair Yellow hair White hair 
Cu 0.49 + 0.0 +0.0 
Fe + - - 
Co 0.54 + 0.0 0.05 
Ni 51 0.24 1.41 
Ti + 0.0 30 + 0.0 
Mo +0.0 12 +0.0 


Table 3. Practical amounts of metals (given in micro- 
grams per 16 g of fresh hair) in samples similar to those 
used in Table 2. 


Metal Black hair Yellow hair White hair 
Cu 30 4 Trace 
Fe 204 160 A little 
Co 10 Trace Trace 
Ni 22 17 31 
Ti Trace 9 Trace 
Mo Trace 12 Trace 


By consulting many experimental results, a certain 
relationship between coloration and type of metal was 
established. This is shown in Table 4. This relation- 
ship seems to be applicable to any pigment that is 
assumed to be derived from tyrosine, o-dihydroxy- 
phenyl] derivatives, or related substances. 


Table 4. Relationship between coloration and type of 
metal. The words leuconin and luteanin are used to repre- 
sent whitish and yellow-reddish pigments, respectively, in 
contrast with melanin, which refers to blackish pigments, 


Related 


Remarks 
metals 


Name of 
pigment 


Extracted with 
ease 
Ti (yellow); Extracted rather 
Mo (red) easily 
Melanin Blue ~ green Cu, Co, Fe Extracted with 
~ blackish difficulty 


Leuconin White Ni 


Luteanin Yellow — red 


Human hair also follows this rule in principle; that 
is, white hair of any race contains Ni in quantity, 
golden or brown hair of the Caucasian race contains 
Ti or Mo in quantity, and black hair of the Mongolian 
race is rich in Cu, Co, and Fe in addition to a small 
amount of Mo and Ti, while black hair of the Negro 
race contains only Cu and Fe abundantly. Although 
investigations have not yet been conducted on human 
skin, it is expected that similar results may be ob- 
tained. Thus, in a literal sense, the descriptions white, 
yellow, and black races may be replaced by the de- 
scriptions nickel, titanium, and copper races, respec- 
tively. 

Another clear case is found in the pigment present 
in fish skin, although it is premature to conclude that 
the pigments are derived from tyrosine. Black, red, 
yellow, or white scales and skin from dorsal and ven- 
tral or spotted areas of such fishes as Carassius, 
Cyprinus, or Aulacocephalus were ent off. After be- 
ing washed thoroughly with water and 80 percent 
methanol, the samples were dried and extracted with 
ether. The pigments may gradually transfer to ether. 
After evaporation of the ether, the pigments were 
burned to ashes, and the types of metal were ex- 
amined. In general, copper was detected from black 
seales and skin, molybdenum from red, titanium from 
yellow, and nickel from white. 

Investigations on bird plumages have not been 
thorough, but as far as our experiments show, white 
is associated with Ni, yellow with Ti, red with Mo, 
blue with Cu, green with Co, and brown with Fe. 
Combinations of Cu and Mo give purplish plumages. 
These relationships are generally applicable to the 
pigments present in insect cuticles. 

In order to explain these phenomena, what sorts of 
assumptions can be considered? According to the well- 
known scheme proposed by Raper (4), Mason (5), 
and others, it is assumed that melanin pigments are 
derived from the following chemical processes. 
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Dopachrome 


Indole-5,6-quinone 


Melanin 


According to our assumption based on the metallic 
complex salts, various pigments may be produced from 
a common precursor (probably indole-5,6-quinone or 
the related substance), as is shown in the following 
scheme. In other words, a fundamental coloration may 
be determined by a type of metal. But it is also prob- 
able that a slight difference in the structure of chelate 
compound (ligand) may be involved, together with 
the difference in metal. 


Additional evidence to support the assumption that 
the natural pigments related to tyrosine are composed 
of metallic complex salts is provided by the following 
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model experiment. To 4 ml of dihydroxyphenylalanine 
(dopa) solution (0.5 mg/ml) in which contaminated 
metals have been removed by diphenylthiocarbazone 
(dithizone), there is added 1 ml of a solution coniain- 
ing 50 to 100 ug of the metal in question. A small 
quantity of metal-free ammonia water is added, and 
the pH is adjusted to 10-11. The solution is permitted 
to stand for 15 to 60 min to undergo nonenzymie oxi- 
dation. By this procedure, metallic complex salts may 
be produced. Ultraviolet radiation induces the reac- 
tion to proceed more rapidly. Although the coloration 
changes gradually with the lapse of time, the solution 
containing Cu or Co becomes more blackish than the 
control, the Ti- or Mo-containing solution becomes 
yellow or reddish-yellow, and the Ni-containing solu- 
tion shows a light yellow or pinkish color. These re- 
sults conform well to those of extractions of natural 
pigments. Furthermore, when the dopa solution is 
added to the ashes of hair of different coloration, color 
solutions similar to extractions of natural pigments 
are easily obtained. An analogous phenomenon may 
be found also in cases where adrenalin (epinephrine) 
or pyrocatechin is used instead of the dopa solution. 

Here the eumbrous behavior of iron should be 
noted. It is evident that Fe** gives a yellow-brownish 
color, and Fe*** a red-purplish color in the model ex- 
periment. But it is very difficult to remove traces of 
iron completely from various chemicals and reagents, 
and this often causes misjudgments in the results, not 
only in the model experiment, but also in the analysis 
of natural pigments. Thus, in Table 4, iron is assigned 
provisionally to the melanin group, but, strictly speak- 
ing, it may be proper to assign iron to a new group 
altogether. This question should be considered in fu- 
ture studies. 

There is no a priori ground that only the types of 
metals shown in Table 4 are concerned in pigment 
formation. Presumably, a number of new metals may 
be assigned to leuconin, luteanin, melanin, or to other 
new groups in the future. 

Furthermore, some may view differently the mecha- 
nism of pigment formation, even if the hypothesis of 
metallie complex salts be accepted. For example, as is 
believed generally, the chain reaction tyrosine—leu- 
conin—luteanin—melanin, or its modification, may be 
considered in lieu of our assumption described in 
preceding paragraphs. It is also possible to assume 
that these pigments are derived from quite different 
sourees. The validity of these possible assumptions 
needs to be diseussed thoroughly in the future. 

Next, the question why certain metals are accumu- 
lated in particular parts of animals to form pigments 
should be taken up. This difficult question cannot be 
answered fully at present. However, a hypothesis is 
proposed here, based on the following experimental 
facts. As we have shown (2), an adult fly of bw 
(brown) or cen (cinnabar) type of Drosophila melano- 
gaster contains Co abundantly in its body, whereas 
the fly of t® (tan*) or w (white) type contains Ni 
instead of Co, despite its being reared on the same 
medium. A more crucial case has been found in Bom- 
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byx mori. As is shown by Tanaka (6), the newly 
hatched larva of a mutant called dominant-chocolate 
(I-a) has reddish-brown pigments in its skin, in con- 
trast to black in a normal type. As is pointed out by 
Harizuka (7), these pigments are mainly composed of 
fuscanine derived from tryptophan. All the eggs pro- 
duced by a female moth from a cross I-a/+ 2 x 
+/+é8 show a uniform egg color and contain the 
same kinds of metals. But, in the offspring, two types 
of larvae segregated out, namely, black and chocolate, 
in the ratio of 1 to 1. If these two types of larvae 
are divided and left without food (mulberry leaves) 
for a few days, they evacuate their feces and die 
shortly. The results of an examination of the types 
of metals involved in the larvae and their feces, re- 
spectively, are shown in Table 5. 


Table 5. Types of metals involved in the bodies of 
larvae and feces of Bombyx mori. 


Dominant- 
Black (+) chocolate 
Metal 
Body of Betty of 
larva larva 

Cu + > + + 
Fe + + ++ 
Co + + + + 
Ni ++ + + ++ 


It is apparent that, even though these two types 
of embryonic larvae were reared under the same con- 
ditions, one type (normal) is able to preserve Fe, Cu, 
and Ni in its body, whereas the other type (I-a) is 
unable to do so. But, with regard to Co, this relation- 
ship is reversed. Biochemical and genetic studies show 
that a fundamental function of the I-a gene inhibits 
the formation of Fe-fuscanine in the skin of a newly 
hatched larva. It cannot be stated conclusively 
whether, in Table 5, variations in the amount of metals 
other than Fe have been caused by pleiotropic func- 
tions of the I-a gene itself or by other genes linked 
with the J-a gene. Yet this fact indicates clearly that 
the selection of metals occurs according to the genetic 
constitution of a larva. 

Although the details will be described elsewhere, the 
assumption has been made that a particular protein 
or a nucleoprotein that is controlled by a special gene 
may have the potentiality of combining with a par- 


ticular type of metal. When the metal protein has an 
enzymatic function, the metabolite produced by the 
enzyme may remain coordinated with the metal which 
operates as an active center of the enzyme in a cer- 
tain condition or stage, in these cases where the prod- 
uct has the property of chelation. Thus, according to 
the foregoing assumption, the mechanism of pigment 
formation may be diagramed as shown at the bottom 
of this page. Of course, this is only one possible case. 

The coloration of an animal may be determined by 
various combinations of these pigment types, and it is 
obvious that various gene functions are concerned 
with expression of the coloration (8). 

A similar concept may be applied to other cases in 
the formation of natural pigments. As is stated in a 
previous paper (2), tryptophan pigments may be pro- 
duced from 3-hydroxykynurenine (I) as a common 
precursor. In this case, it is clear that an amino group 
of the 2-position and a hydroxy group of the 3-posi- 
tion of hydroxykynurenine are essential portions of 
chelation, because kynurenine or 3-methoxykynuren- 
ine is quite ineffective for producing the pigment in 
either the biological or the model experiment. 

It is of interest to note here that 2,3-dihydroxy- 
benzoylalanine (II) gives rise to a bright yellow color 
in eases where the substance is fed to the en bw larvae 
of D. melanogaster. When the substance is coordi- 
nated with cobalt, a similar bright yellow color solu- 
tion can be obtained. In fact, the cn bw fly of D. 
melanogaster contains a large amount of cobalt in its 
compound eyes. This fact seems to indicate another 
evidence that the natural pigment is composed of a 
metallic complex salt. 


—CO—CH,—CH—COOH 


—NH, 


(1) 
—CO—CH,—CH—COOH 


OH NH, 


OH 
(IT) 


It is well known that various kinds of pterins are 
present in wings of butterflies, together with other 
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Table 6. Metals in mammalian hairs (wg/10 g fresh 
hair). Blanks indicate undetermined. 


Animal —— Cu Fe Co Ni Ti Mo 
Dominant 
Guinea white 23 0 47 0 
pig* Yellow 5% 0 17 3 
Black 80 3 25 0 
Blonde 
(Caucasian 
race) 60 il 0 7 3 
Median brown 
(Caucasian 
Bae race) 80 68 11 19 6 9 
being 
Black 
(Mongolian 
race) 190 290 6 13 3 
Black 
(Negro) 310 200 0 


* Samples obtained from the same individual. 


different types of pigments. Our preliminary experi- 
ments seem to show that a particular pterin, which is 
extracted from one source as pure as possible, con- 
tains a particular metal. It is of interest especially 
that xanthopterin fractions always contain titanium. 
This fact suggests that Ti may be concerned with an 
active center of folic acid. 

Carotenoids also have properties of chelation. If our 
assumption is applicable in this case, it may be that 
a more appropriate explanation can be given to the 
nature and function of photochemical substances pres- 
ent in the retina of animals. 

Summary. Based on the concept that the pigments 
derived from tryptophan in insects are composed of 
metallic complex salts, a hypothesis that other un- 
known natural pigments may be present in vivo as 
metallic complex salts is proposed. A certain relation- 
ship between coloration and the type of metal is found 
especially in pigments assumed to be derived from 
tyrosine: namely, white is associated with Ni, yellow 
with Ti, red with Mo; blackish color involving blue, 
green, and brown is associated with Cu, Co, and Fe. 

In order to account for these phenomena, it is sug- 
gested that each pigment is produced by a function 
of an enzyme having a particular metal as a prosthetic 


group, and that this enzyme function is controlled by 
a particular gene. 


Addendum. After the manuscript was submitted, some 
additional data favorable to our hypotheses were accumu- 
lated: (i) Table 6 shows the results of quantitative analy- 
ses of metals in mammalian hairs. (ii) According to some 
authors (for example, D. L. Fox, Animal Biochromes and 
Structural Colours, Cambridge Univ. Press, New York, 
1953), the pigment involved in fish skin and scale may 
be astacin, a kind of carotenoid. But this carotenoid has 
an o-quinone structure in its ionone nucleus. Hence, a 
relationship similar to that shown in Table 4 may be 
formed. (iii) Our recent studies indicate that there are 
analogous relationships between kinds of metals and an- 
thocyanin or carotenoid pigments in petals or pericarps 
of plants, namely: 


Anthocyanins: Red— Fe; blue or purple — Mo; 
white — Ni or Cu. 

Carotenoids: Red — Fe; yellow — Ti; 
white — probably Cu or Ni. 


It is of great interest that the corresponding metals 
are present in quantity in seeds or bulbs, even though 
they have no visible pigments in endosperm and embryo. 
Thus, it is possible to guess which kinds of flower-colors 
or pericarp colors the seeds or bulbs were derived from. 
Furthermore, predictions of colors may also be possible 
by only ashing the seeds or bulbs in cases where they are 
pure strains. 
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EODESY is an old science. Already by 220 

B.C. Eratosthenes had determined the size of 

the earth. As science in the modern sense, 

however, geodesy began to develop only 
about 350 years ago. The principal tasks of geodesy 
are to measure the “waist line” of the earth and its 
general shape, brought about by its diurnal rotation, 
as well as its “shrinkage” (the undulations of the 
geoid), caused by the great age of the earth. In ad- 
dition geodesy has to determine and compute accurate 
coordinates (latitude and longitude) of the control 
points, without which no adequate mapping would be 
possible. 

In order to accomplish this mission, the geodesist 
has to carry out different types of accurate measure- 
ments and to struggle, perhaps more than any other 
scientist, against the effect of observation errors. 
These errors are brought about partly by the observ- 
ers, partly by the measuring conditions, and partly 
by the measuring instruments. The finer and more 
accurate the measuring instruments, the beiter and 
more accurate the observations. The development of 
geodetic instruments is in close connection with the 
development of geodesy itself. 

The 17th century gave geodesy the telescope, the 
logarithm tables, and triangulation, which has been 
the most important geodetic measuring method until 
now. Measurements made during the 18th century 
gave values for the size of the earth not far from the 
true value, and the flattened shape of our planet was 
discovered, The turn of the 19th century brought, 
through the genius of the 18-year old Gauss, the im- 
portant adjustment computation as well as the defi- 
nition and preliminary length of the meter by French 
scientists. The meter used to be 1/10,000,000 of the 
distance from the pole to the equator along the Paris 
meridian, but it has been found to be actually a little 
shorter. The 19th century brought the methodical basic 
triangulation works of Gauss and Bessel, the mathe- 
matical basis (Stokes’ formula) of physical geodesy, 
and international geodetic cooperation. 

Finally the 20th century opened a new era for 
geodesy. It had to do so, because geodesy faced new 
problems that could be solved only by new methods. 
Earlier all countries were satisfied to have their own 
geodetic control point system. For that purpose, even 
poor dimensions of the earth and the classic triangula- 
tion were sufficient. However, during this century 
geodesists have had to reconcile not only the geodetic 
systems of different countries but of different con- 
tinents in a world system. In order to do this, we have 
to know very accurately the dimensions of the earth 
as well as its detailed shape. In other words, we must 
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know the earth’s ellipsoid along which we make the 
computations of the control points in different parts 
of the world and the distance of the geoid from the 
ellipsoid and its inclination as referred to the ellip- 
soid. In general, the geodesist speaks of the undula- 
tions of the geoid N and the deflections of the vertical 
components and is the meridian component, 
7 the east-west component). 

The symposium, New Era of Geodesy, sponsored by 
the Institute of Geodesy, Photogrammetry and Car- 
tography, the Mapping and Charting Research Lab- 
oratory, and the Graduate School of Ohio State Uni- 
versity, 12-13 November 1954, was concerned with 
how the new methods can solve the basic problems of 
geodesy as well as with the modern geodetic instru- 
ments that make these methods possible. The speak- 
ers for this symposium were 16 top-ranking scientists 
from the United States and abroad. It was attended 
by scientists from different parts of the United States 
who have worked with these problems for a long time. 

Scientific evidences of this new era are the celestial 
methods, the electronic mensuration method, and the 
gravimetric method as well as the new types of meas- 
uring instruments that were brought to science during 
this century. 

New types of geodetic measuring instruments de- 
vised and manufactured during the last four decades 
have become much lighter, smaller, and more conven- 
ient to use than the old-fashioned instruments, and 
they make observations 2 to 3 times faster. Cylindrical 
axes, glass circles, focusing lenses, coincidence spirit 
levels, optical micrometers, and particularly the pos- 
sibility of reading directly the mean of two diametri- 
cally opposite points of circles are the most striking 
features of these new instruments, which were for the 
most part devised by Heinrich Wild, Sr., of Switzer- 
land. The paper of Heinrich Wild, Jr. (Kern and Co., 
Ltd., Aarau, Switzerland) explained this development 
of geodetic instruments. 

The Vening Meinesz pendulum apparatus for grav- 
ity measurements at sea devised three decades ago, the 
underwater gravity meters introduced by the Gulf Oil 
Company a decade ago, and the different types of 
gravimeters developed during the last three decades 
have brought a new epoch in the gravity survey of 
the globe. 

The Vening Meinesz pendulum has opened the 
oceans for gravity surveys, and the underwater grav- 
ity meter can measure gravity in shallow waters along 
the coast lines. These two methods together permit 
gravimetric survey of the oceans and seas—that is, 70 
percent of the whole area of the globe, which earlier 
was gravimetrically “terra incognita.” 
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The gravimeters—spring balance principle—permit 
the measurement of gravity in 3 to 5 min with 20 to 
50 times higher accuracy than the old-fashioned pen- 
dulum apparatuses were able to accomplish in 2 days. 
In faet, we need only relatively few pendulum gravity 
stations for calibrating the gravimeters. All other 
points (already several million stations) can be meas- 
ured by the gravimeter. These new instruments, as 
well as the keen interest of the geodetic and geophys- 
ical institutions and universities of different countries 
and of the oil companies in gravity measurements, 
have essentially accelerated the gravity survey of the 
earth. 

With long-range gravimeters like the Worden gra- 
vimeters, we can convert the gravity base stations of 
different countries, continents, and ocean islands to 
the same world gravity system relatively easily and 
accurately by using air transportation. This econver- 
sion—the ultimate prerequisite of the geodetic appli- 
eation of the gravity anomalies—has been carried out 
particularly by G. P. Woollard (University of Wis- 
consin) and his coworkers. As a result of these efforts, 
the world gravity base stations have been converted to 
the same system with an aceuracy in most eases higher 
than 10-* em/sec*. Through the efforts of F. A. Ven- 
ing Meinesz (Delft University, Holland) and the 
Columbia University group led by M. Ewing and 
Lamar Worzel, more than 3500 gravity stations have 
been measured at sea. Some other nations have also 
contributed on a smaller scale in the gravity survey 
of the oceans. 

The development of the gravimeters, the progress of 
the recent gravity measurements on the continents and 
at sea, and their significance for geodetic and geophys- 
ieal purposes were presented te the symposium by 
Vening Meinesz, Worzel, G. P. Woollard, and §S. P. 
Worden (Houston Technical Laboratories), inventor 
of the Worden gravimeter. 

Besides the classic triangulation, we have new meth- 
ods for measuring the geodetie “yardsticks,” not only 
along the continents, but across the oceans as well. 
These yardsticks are needed to compute the size of 
the earth ellipsoid. Four types of celestial methods 
have been brought to science during this century. 

Roeket-star triangulation was invented and devel- 
oped by the Finnish geodesist Y. Viisiili a decade 
ago. In Viiisiilii’s method, we have to photograph the 
rocket from several observation points simultaneously 
with the neighboring stars on the same plate or film. 
By measuring the small angular distances between the 
images of a rocket and the neighboring stars, the di- 
rection of the rocket and its distance from the abser- 
vation point can be accurately computed. If the rocket 
is shot to an elevation of many hundred kilometers, 
the afore-mentioned method could give distances even 
across the oceans, 

In the other three celestial methods, we use the 
moon as one triangulation point. In the solar eclipse 
method, developed by I. Bonsdorff, late director of 
the Finnish Geodetic Institute, for measuring dis- 
tances across the oceans, we measure the exact mo- 


14 JANUARY 1955 


ment when the totality of the eclipse begins and ends 
at three stations, A, B, and C, of which A and B are 
on the same continent and C om another continent. 
If we know the distance AB, we can compute the 
accurate distance of the moon and then use this dis- 
tance for computing the accurate distance BC across 
the ocean. This method has been used three times; 
in 1945, 1947, and 1948, although only the distance 
between Brazil and Africa has been computed in 
this way by T. J. Kukkamiiki on the basis of the 
observations of the Finnish expeditions during the 
total solar eclipse of 1947. The results of the eclipse 
observations on 30 June 1954 are not yet available. 
No less than 27 expeditions from different nations 
used this eclipse for geodetic purposes. The cloudy 
skies, however, hindered observations at most of the 
expedition’s stations. 

Similar to the eclipse method is the oceultation 
method, in which the moments when a star disap- 
pears behind the moon’s limb and again emerges from 
behind the limb of the moon are measured very ac- 
curately at several stations. When the distance of the 
moon is known, the distances between the observation 
points can be computed. 

Best of the moon methods might be the moon- 
eamera method, invented and developed by W. M. 
Markowitz (U.S. Naval Observatory). The idea be- 
hind it is to photograph from different observatories 
the moon with the neighboring stars. The moon-camera 
permits the photographing of the moon so that the 
stars and the moon limb will be stationary and their 
images will be distinct. In measuring the small angular 
distances of the different points of the moon limb 
from the neighboring stars, the direction to the moon 
and the distance between the observation points ean 
be relatively easily computed. This method gives the 
geocentric distance of the observation pomts from the 
earth’s center with an approximate accuracy of 40 to 
50 m. In this way, the general shape of the earth ean 
be determined, An international cooperation has been 
arranged among about 20 observatories in different 
parts of the world. After a few years, we hope to get 
results from this interesting cooperation. 

The paper of R. C. Fitzpatrick (Cambridge Re- 
search Center of the Air Force) presented the solar 
eclipse observations of 30 June and Markowitz’s 
paper explained the moon-eamera method, 

Quite different are the electronic mensuration meth- 
ods, which allow aecurate measurement of the propa- 
gation of the time of the electromagnetic impulses or 
light waves from the observation poimts to the target 
and back. The accuracy of these methods is dependent, 
of course on how effeetively the disturbing elements 
of the atmosphere can be elimimated and how aceu- 
rately the propagation time of the impulses can be 
measured. The accuracy of 1/15,000,000 of a second 
corresponds to the accuracy of 10 m in the measure- 
ment of distance. 

Different types of electronic mensuration methods 
have been developed. The most important of these are 
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the Shoran and its modifications, Hiran, and then 
Decea, and the geodimeter. 

The geodimeter, which is satisfactory for measuring 
base lines of the triangulation, as well as the sides of 
the triangles, was invented by the Swedish geodesist 
G. Bergstrand; a relative accuracy of 1/300,000 to 
1/1,000,000 is possible to obtain in these measure- 
ments. 

Decca was invented in England and has been used 
in Europe a great deal, particularly for hydrographic 
purposes. This method is convenient because we need 
only a few broadcasting stations to send the signals. 
By using these signals, every ship that has the re- 
ceiving apparatus can determine its position with an 
accuracy of better than 10 m. Since the price of these 
receivers is only 4 percent of the cost of the broad- 
casting stations, this is an inexpensive method, too. 

For long-range measurements, the Shoran method, 
invented in America and developed through the post- 
war years, particularly by Carl I. As!akson (U.S. 
Coast and Geodetic Survey), has already reached the 
relative accuracy of 1/120,000, so that it can replace 
triangulation, especially in areas where the classic tri- 
angulation is very difficult to carry out. Shoran and 
Hiran were used in the Greater Antilles in 1950-52, as 
well as in the Lesser Antilles in 1954; it was also used 
to connect Norway and Scotland in 1953, Crete and 
Africa in 1953, and Scotland and Iceland in 1954. 
The advantage of this method is that very long dis- 
tances can be measured, and the observation error will 
not increase with the distance, as it does in triangu- 
lation methods. We can agree with Aslakson when he 
says: 


It has been shown that Hiran can improve existing 
networks and make intercontinental connections which 
were heretofore impossible. Distances as great as 880 
km have been measured. The next decade will see ever 
increasing use of this new technique. 


The paper by John Williams (Battelle Memorial 
Institute, Columbus, Ohio) discussed the method and 
accuracy of the geodimeter. The paper by Simo 
Laurila (Mapping and Charting Research Labora- 
tory, Ohio State University) presented the advantages 
and limitations of the Deeca method. Aslakson’s paper 
and the paper by C. E. Ewing (doctoral candidate at 
OSU) discussed the idea, development, accuracy, and 
achievements of the Shoran and Hiran methods. 

During recent decades, the photogrammetrie air tri- 
angulation method has been developed in different 
countries. The accuracy of this method is so high, 
particularly if one uses the statoscope and the horizon 
method, that it can be used for determining the con- 
trol points for photogrammetric mapping. Bertil Hal- 
lert (Swedish Photogrammetric Institute, Stockholm; 
temporarily at OSU) discussed the obtainable ac- 
euracy of air triangulation. 


Other evidences of the new era of geodesy are the 
facts that, in computation, we use numerical tables 
and caleulating machines instead of logarithm tables. 
Of course, this makes the computations considerably 
faster and the tables shorter, as R. A. Hirvonen’s 
“Nutshell Tables” show. Still more striking phe- 
nomenon of the new era is the use of high-speed com- 
puting machines, such as the I.B.M. and UNIVAC. It 
is possible to use these machines not only in the com- 
putations of the coordinates of the control points and 
in converting them to the same system but also in the 
isostatic reductions of the gravity anomalies and in 
computing gravimetric deflections of the vertical and 
the undulations of the geoid. These problems were 
discussed by Paul Herget (Cincinnati Astronomical 
Observatory). 

The papers by Donald Rice (Department of Grav- 
ity and Astronomy, U.S. Coast and Geodetic Survey), 
Hirvonen (Institute of Technology, Finland; tempo- 
rarily at the Mapping and Charting Research Lab- 
oratory, OSU), and W. A. Heiskanen (Institute of 
Geodesy, Photogrammetry and Cartography and su- 
pervisor of the World-Wide Gravity Project), show 
that the gravimetric method can, on the basis of the 
material already available, determine the undulations 
of the geoid in many places of the world with the 
accuracy of about 5 to 10 m and the deflection of the 
vertical components E and » with an accuracy of 0.5 
sec, Accuracy of 3 see can be obtained even when only 
few gravity observations are available. To compute 
the deflections of the vertical, we need detailed gravity 
station nets in the neighborhood of the computation 
point. The effect of the gravity field far from the com- 
putation point is small; in contrast to the computa- 
tion of the undulation of the geoid in which the 
gravity field all over the world has considerable effect. 
Therefore, the additional gravity measurements in the 
continents and particularly in the southern oceans are 
very desirable. P 

The gravimetric method can also check the flatten- 
ing value of the reference ellipsoid and convert the 
existing geodetic systems to the world geodetic system. 
In addition, it can give, in connection with the astro- 
nomical observations, control points for maps at a 
scale of 1/100,000 and smaller seale. When using the 
gravimetric deflections of the vertical, as well as the 
astrogeodetic deflections of the vertical, we can check 
the dimensions of the reference ellipsoid with very 
high accuracy. 

The paper by Aslakson was read by Rice; the paper 
by Markowitz was read by Vernon Rybski (Mapping 
and Charting Research Laboratory); and the paper 
by Wild was read by Frederick Doyle (Institute of 
Geodesy, Photogrammetry and Cartography). The 
symposium was opened with a word of welcome by 
Frederic Heimberger, vice president of Ohio State 
University. 
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News and Notes 


Quantitative Aspects of Provenance and 
Environment of Sedimentary Rocks 


About 50 geologists from “nine midwestern states 
gathered at the Illinois State Geological Survey on 
2 Oct. 1954 to discuss statistical and other quantita- 
tive approaches to the problems of sedimentary rock 
environments and provenance. Seventeen organiza- 
tions, primarily universities and geological surveys, 
were represented. The group that assembled repre- 
sented the following specialties: 12 sedimentary pet- 
rologists, 14 stratigraphers, 6 clay mineralogists, 5 
(Pleistocene) geomorphologists, 5 paleontologists, 2 
mathematical statisticians, 1 geochemist, and 1 petro- 
leum engineer. 

After a welcome by John C. Frye, chief of the 
Illinois Geological Survey, and an introduction by 
P. E. Potter (Illinois Geological Survey), the morning 
was devoted to two papers on the provenance of sedi- 
mentary rocks by Lynn Jacobsen (University of Ken- 
tucky) and Raymond Siever (Illinois Geological Sur- 
vey). Jacobsen’s paper, “Source of sediments of the 
Ardmore basin,” described a sedimentary petrographic 
approach to the study of the provenance of a wedge 
of sediment of relatively small area but of great thick- 
ness. Siever, in his paper “Provenance study of the 
Lower Pennsylvania of the Eastern Interior Basin,” 
used not only sedimentary petrography but a sys- 
tematie study of cross-bedding directions to arrive at 
the location and constitution of source areas. In con- 
trast to the Ardmore basin study, this report covered 
a relatively thin, widespread group of rocks. Diseus- 
sion of these two papers was led by R. C. Moore 
(Kansas Geological Survey), Gordon Rittenhouse 
(Shell Oil Co.), H. R. Wanless (University of Illi- 
nois), and John Ferm (U.S. Geological Survey). In 
addition to a discussion of specific conclusions, it was 
suggested that the volumetric relationships between 
the sediments and the source materials generally avail- 
able be checked in such studies. Some divergence of 
opinion was expressed on the nature, classification, 
and interpretation of eross-bedding in various types 
of rocks. Several expressed the desirability of a cau- 
tious evaluation of mean cross-bedding directions as 
a reflection of the direction of the source areas. 

The afternoon session was devoted to three papers 
illustrating quantitative approaches to different as- 
pects of environmental interpretation. The first paper, 
“Environmental significance of faunal studies in the 
Permian of Texas” by E. C. Olson (University of 
Chicago), showed how integration of general geology 
with quantitative study of vertebrate fossils can pro- 
vide insight into the interrelationships between evolu- 
tionary trends of vertebrates and changing physical 
environmental conditions. In the course of discussion, 
led by L. L. Sloss (Northwestern University) and D. 
H. Swann (Illinois Geological Survey), emphasis was 
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placed on the importance of a statistical biometrie 
approach to such problems, which enables conclusions 
to be drawn from a large sample of fossils. There was 
some discussion concerning the correlation of faunal 
evolutionary trends with stable versus unstable envi- 
ronments. 

The second paper in the afternoon, “The St. Peter 
sandstone, physical characteristics and environment” 
by E. C. Dapples (Northwestern University), showed 
a purely physical approach to the problems of en- 
vironmental reconstruction, using lithofacies maps, 
grain-size analyses, and other measurable physical 
characteristics. The discussants of this paper were 
J. C. Griffiths (Pennsylvania State University) and 
H. B. Willman (Illinois Geological Survey). In addi- 
tion to pleas for more exact petrographic descriptions, 
the points raised included the possible results to be 
expected from the petrographic study of such a uni- 
form sand body, the validity of interpretations based 
on rock units that are not everywhere time-equivalent 
and that may include unconformities, and the correct- 
ness of some of the specific environmental conclusions 
based on the study of the St. Peter. 

The final paper, “Some aspects of the clay mineral- 
ogy of Lower Pennsylvanian sandstones” by H. D. 
Glass (Illinois Geological Survey), was an attempt to 
integrate clay mineral study with sedimentary petrog- 
raphy and regional geology in order to distinguish 
between contributions from the source area and 
changes in mineralogy induced by depositional envi- 
ronment. In the course of the diseussion period, led 
by R. E. Grim (University of Illinois) and A. Swine- 
ford (Kansas Geological Survey), the somewhat con- 
trasting ideas on clay mineral genesis of Millot and 
Riviére were discussed, The importance of the effects 
of diagenesis and weathering on clay mineral com- 
position dominated much of this discussion. 

The first part of the conference closed with a brief 
summary by W. C. Krumbein (Northwestern Univer- 
sity). Krumbein noted the general trend to quantita- 
tive treatment of geologic problems and the strong 
increase in the use of statistical analysis in sedimen- 
tary research. 

The second part of the conference consisted of a 
short field trip, led by Potter and Siever, covering 
exposures of the Mansfield sandstone (Lower Penn- 
sylvanian) near Attica, Ind. On this trip the members 
had a chance to see and discuss the measurement, 
statistical evaluation, and origin of cross-bedding. At 
the final stop, the group spent 2 hr in a generalized 
critique of cross-bedding interpretation and statisti- 
eal analysis, after which the conference ended. The 
conference accomplished its objective of full and free 
discussion of a small number of papers with adequate 
time allowed for the presentation of research papers. 
No transcript of the conference is being published 
other than this note. Although no similar future con- 
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ferences are planned, it is hoped that national organi- 
zations will promote and sponsor regional meetings 
such as this. 

RayMonpD SIEvER 


Pav. Epwin Porrer 
Geological Survey, Urbana 


Science News 


Pertinent information eoncerning the biological 
sciences in Poland is contained in the following imter- 
view with Kazimierz Petrasewicz, corresponding mem- 
ber of the Polish Academy of Sciences, and head of 
the Biological Sciences Section of the academy, pub- 
lished by Zycie Warszawy under the title “Ten years’ 
development of biological sciences in People’s Poland.” 


Before the war the biological sciences in Poland 
were based on a conception of formal geneties which 
was anti-evolutionary and founded on metaphysics. 
The influence of this conception was very widespread, 
and affected not only the science of heredity, but also, 
in the form of its generalization, neo-Darwinism, all 
the other fields of biological science as well. As a 
result of inadequate equipinent and facilities, and 
also, at times, of uncritical acceptance of the achieve- 
ments of science in the West, most of the work done 
in research was unimportant and descriptive in char- 
acter, and no important new theories were put for- 
ward. 

Biology as a science stemmed mainly from agricul- 
ture and medicine, it has made generalizations on the 
basis of experience in these fields, but at the same 
time exerted an active influence on practice, helping 
maa to master Nature in increasing degree. But Pol- 
ish science in the period between the wars usually 
forgot about these basic functions of the biological 
sciences. Practice was frequently regarded with con- 
tempt. ‘Pure science’ was held up as the ideal to be 
foYlowed by the scientist. This attitude of the scien- 
tists was perhaps due partly to the fact that the Po- 
Yand of the landowners was not interested in the 
application of scientific methods in agriculture, since 
the overwhelming mass of the exploited small and 
middle holders, ran their farms in extremely primi- 
tive conditions, 

In this situation, therefore, biology in Poland by 
its attitude consciously or unconsciously served the 
interests of the propertied classes. Of course, we also 
had individual research workers who continued the 
progressive achievements of Polish Darwinists of the 
second half of the 19th and the beginning of the 20th 
eenturies, and who had outstanding achievements to 
‘their credit, representing an important, if not always 
a conscious, contribution to the development of ma- 
terialist biology. 

During the war great numbers of our biologists 
were lost, and the little we had in the way of research 
centers and institutes were almost completely de- 
stroyed.... 

In the mathematics and natural science depart- 
ments of the universities alone, the number of chairs 
held in biology has risen from 24 before the war to 
56 at the present time, and in the agriculture and 
forestry departments, as well as in the agricultural 
colleges, the number of such chairs has risen from 
69 to 167. 
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Immediately after the liberation of Poland the 
research and teaching institutions were not only re- 
constructed, but extended as well. The Nencki Ex- 
perimental Biology Institute was re-opened as early 
as 1945. And when the Polish Academy of Sciences 
was set up in 1952, there was a great increase in the 
number of biological research centers. Not only were 
the old ones extended, but many new ones also were 
set up. The social transformations which took place 
in Poland played an immense role in transforming 
the essence and functions of biological scienee in our 
country. Biologists in Poland now joined in building 
the foundations of Socialism, they came nearer to the 
life of the nation, and took upon themselves tasks 
dictated by the new needs of society. 

We should not underestimate the enormous influ- 
ence on Polish biology of the revolutionary changes 
in the biological sciences, brought about by the vic- 
tory of Michurinite biology at the session of the All- 
Union Lenin Academy of Agricultural Sciences, held 
in August 1948, The victory won in the Soviet Union 
over the Mendel-Weissman-Morgan school of formal 
genetics set in motion the process of overcoming in 
Polish biology the anti-evelutionary influence which 
predominated in the years between the wars. Now, 
when People’s Poland has been in existence for ten 
years, biologists in Poland are beginning to display 
more confidence and more success in undertaking 
independent research of a fundamental character. 

The direct assistance of eminent Soviet scientists 
played an important role in this ideological turning 
point, while the visits of Polish biologists to the 
Soviet Union did a great deal to raise the level of 
research work in our institutes and to popularize cre- 
ative discussion between scientists. . . . 

Around Professor R. Kozlowski there is now a 
whole group of exceptionally talented young paleo- 
zoologists. Whereas before the war this distinguished 
scientist had scarcely one assistant, today he has 
fourteen. In paleobotany Professor Szafer is con- 
tinuing his excellent work. A group of young research 
workers under Professor Dehnel are working on the 
dynamics of development. A school of evolutionary 
ethology and experimental biology is doing good work 
under the guidance of Professor Jan Dembowski, 
President of the Polish Academy of Sciences. The 
extensive premises of the Nencki Institute in Warsaw 
will be given over for use before the end of the year, 
and will thus afford splendid conditions for those 
scientists who are working under the direction of 
Professor Dembowski. 

Excellent results are also being obtained by a group 
of ecologists working under Professor Tarwid in the 
Eeological Institute of the Academy. Here theory is 
linked with practical problems concerning fresh-water 
fish and the eombating of pests, ete. 

As far as individual work is concerned, mention 
must first of all be made of the work of Professor 
Dembowski and his students on the ethology of in- 
vertebrate animals; the research of Professor Mar- 
chlewski on poly- and heterospermy; the work of 
the late Professor Hirszfeld on immunology and 
haematology, of Professor Szafer on the flora of the 
Tertiary, of Professor W. Stefanski on parasites in 
domestic animals and on the combating of these, as 
well as the interesting work of Professor Z. Raabe 
on the philogenesis of protozoa and a number of 
other works. 


SciENCcE, vou. 121 


a & & 


wi 


fre 
pr 
tie 
“CO 
§ 
] 
( 
mo 
du 
ere 
mu 
Co 
att 
ass 
tor 
t 
t 
1 

‘ 
of 
= 

14 

= 

‘ 


21 


The great achievements of Polish biology can be 
seen in the fact that between 1949 and 1953 seven- 
teen biologists were awarded State Prizes. . . . 

The Ninth Plenum of the PUWP Central Commit- 
tee, the Second PUWP Congress, the latest decisions 
of the Party and the Government on the rehabilita- 
tion of fallow-land and the improvement of fodder 
supplies, mobilize biology equally with the other sei- 
ences in Poland, to increase their efforts and their 
contribution towards solving the problems eonfront- 
ing the national economy. 

The assistance of the State, the high qualif cations 
of our scientists, as well as their patriotism aad de- 
votion, are guarantees that the tasks at present fac- 
ing the biological sciences will be fulfilled. 


There follows a translation of a paragraph taken 
from the written presentation of the newly appointed 
professor of physiology te the Medical School authori- 
ties in Buenos Aires; it was published in the Boletin 
“CUM,” Buenos Aires, Sept. 1954. 

If one takes Physiology from the viewpoint of the 
chair to which new students come to mold their sci- 
entific and spiritual wealth in the first years of their 
medical career, one could teach them that function 
is modified according to the political, economic, and 
social environment of the Nation, and they could 
learn with physiological and biological basis the fun- 
daments of our National Sovereignty doctrine, based 
on Social justice and on Economie liberation. 


Growing concern has been expressed in recent 
months over the misuse of security clearance proce- 
dures for political purposes and over efforts to dis- 
credit an opponent’s point of view by labeling it “eom- 
munistic.” The Los Angeles Daily News—recently 
reported as defunect—has accused the Los Angeles 
County Medical Association of using this device to 
attack a program of medical care that the medical 
association dislikes. The Daily News for 14 Dee. edi- 
torialized : 

Just as the opponents of public housing obtained 
the services of a congressional committee to link the 
program with “creeping socialism,” so did the Los 
Angeles County Medical Association arrange with 
the State Un-American Activities Committee to link 
certain types of health programs with “communism.” 

In the recently concluded public hearings here, 
which were candidly admitted to be the work of the 
local medical organization, the tip-off lies in the fact 
that there was nothing to expose that hadn’t been 
exposed ad infinitum. ... 

The real purpose of the County Medical Associa- 
tion was disclosed through the consisteney with which 
the attack focused on a small organization that pro- 
vides the kind of medical plan the association vio- 
lently dislikes. .. . 

It was another example of the cynical use of in- 
vestigative power for political purposes. 

In all fairness to the medical profession, it should 
be said that many of its members hate this misuse 
of power and intolerance of dissent. .. . 


In the academic year 1953-54 a total of 26 percent 
of the age group 18-21 attended college as compared 
with only 4 percent in the year 1900. This sixfold in- 
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crease was revealed in an address delivered at the 69th 
annual convention of the Modern Language Associa- 
tion of America held in New York 27-29 Dee. The 
speaker was Milton Katz of Harvard University Law 
School, who was formerly an associate director for the 
Ford Foundation. 


In a recent interview with reporters of the United 
Press, Harold C. Urey, atomic scientist and former 
Nobel prizewinner, expressed the opinion that “Ameri- 
eans might be giving the Soviet Union too little credit 
for nuclear and military progress.” He said that the 
Russians “had beaten the British to the punch with 
the prime nuclear weapons” and that we “can’t judge 
their technical achievements by their standard of liv- 
ing because they choose not to apply their know-how 
to living.” 


In noting the achievements in science for the year 
1954, Waldemar Kaempffert, New York Times science 
editor, wrote in part: 

The past year was rich in scientific and technologie 
achievements. Many were of more social than of 
purely scientific importance. Among these were the 
accounts given of the mass inoculation of children 
with Dr. Jonas Salk’s now famous vaccine, the recom- 
mendations of the AAAS for changing the security- 
risk policy of the Administration, the developments 
in the exploitation of atomic energy and the Presi- 
dent’s “atoms for peace” plan. 

Among scientific achievements, Kaempffert cited the 
total synthesization of strychnine, accomplished after 
3 yr work by R. W. Woodward and his associates, 
Harvard University; the findings of D. Kreeh, M. R. 
Rosenzweig, and E. L. Bennett, all of the University 
of California, that the difference between the brain 
of an Ordinary person and that of a genius may be a 
difference in the amount of cholinesterase, an enzyme 
[Science 120, 994 (1954)]; and the isolation of a 
protein, properdin, by researchers at Western Reserve 
University [Science 120, 279 (1954) ]. 


The U.S. Department of Labor’s consumer price 
index in selected U.S. cities for the latest month re- 
ported (Nov. 1954) indicates a 0.2-percent rise in 
medical care cost over the same month a year ago. The 
department’s figures show an increase from 72.6 to 
126.1 (on the basis of 100 for 1947-49) within the 
past 15 yr. The latest increase was attributed to higher 
hospital rates and physicians’ fees. 


N. Datta-Majundar, director of anthropology of 
the Indian Government, has reported that a team of 
anthropologists has established contact with a tribe of 
the Little Andamans, the Onges, who maintain a primi- 
tive form of life. The Onges, he said, know nothing of 
agriculture and have not heard of steel. Their fishing 
arrows are made of tree twigs polished on thorny 
plants. Their only means of support and sustenance 
are hunting and fishing. Blood tests have shown that 
the Onges are racially connected with the Melanesians 
of Oceania. The Andaman Islands, where the Onges 
were found, are in the Bay of Bengal. 
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Scientists in the News 


Edmund V. Cowdry, research professor emeritus 
and lecturer in anatomy and director of the Wernse 
Laboratory of Cancer Research, Washington Univer- 
sity, St. Louis, was honored recently for his almost 40 
yr of scientific activity and for his contributions to 
anatomy, cytology, cancer research, and gerontology 
at a dinner given by the Detroit Institute of Cancer 
Research, Wayne University. Many of Cowdry’s for- 
mer students, colleagues, and friends attended. 


The U.S. Naval Ordnance Laboratory, Silver 
Spring, Md., has presented its first efficiency award to 
Joseph Petes, supervisory physicist in the Explosion 
Effects Division. Although provision for such an 
award has long been made, it has never before been 
given. Petes suggested and tested an unshielded type 
of Army Signal Corps cable for use in the network of 
special cable connecting the instrumentation necessary 
for studies of atomic blasts. The cost of the original 
shielded cable was $396,000 for some 300 mi; with 
Petes’ unshielded cable the cost is reduced to $27,000, 
a saving of $369,000. 


After 38 yr of continuous service, Ray Palmer Baker, 
vice president of Rensselaer Polytechnic Institute and 
director of the Industrial Council, has resigned. Dur- 
ing his long tenure Baker has helped to raise the pro- 
fessional level of technical education in the nation’s 
engineering colleges. He will devote his time to the 
cultural history of the United States on which he has 
been working for a long time. 


Edward K. Markell of the Medical School of the 
University of California at Los Angeles left this 
month for Mexico where he will make a study of the 
use of cortisone against onchocerciasis, a tropical dis- 
ease borne by the black gnat. Markell recently re- 
ported on his investigation in Tahiti of the use of 
cortisone in the treatment of elephantiasis, an ad- 
vanced form of filiariasis, also a disease caused by 
parasites. Because cortisone was beneficial, Markell 
hopes it may be useful in treating onchocerciasis, an 
illness that results in the formation of nodules over 
the body and inflammation of eye tissue that fre- 
quently leads to blindness. 


George M. Naimark, former director of control at 
Strong Cobb and Co., Ine., Cleveland, O., has become 
assistant to the director of the medical research 
department, White Laboratories, Inc., Kenilworth, 
NJ. 


The national Junior Chamber of Commerce has 
named John H. Hollomon, manager of the metallurgy 
department, General Electric Research Laboratory, as 
one of America’s 10 outstanding young men of 1954. 
Hollomon was selected for his leadership in metal- 
lurgy and metallurgical research, and for special serv- 
ice to his country in war and peace. He is the author 
of numerous technical papers as well as a textbook on 
Ferrous Metallurgical Design. 
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Appointment of J. C. Carter, plant pathologist of 
the Illinois Natural History Survey Division of the 
State Department of Registration and Education, to 
head the survey’s section of applied botany and plant 
pathology has been announced. Carter fills the vacancy 
left by the death of Leo R. Tehon on 17 Oct. 


R. E. Blackwelder has resigned as associate curator 
of the Division of Insects at the U.S. National Mu- 
seum. He will continue to serve as secretary-treasurer 
of the Society of Systematic Zoology. 


Louis Williams McKeehan, professor of physies at 
Yale University, who is on sabbatical leave during the 
current academic year, will retire in June. He retired 
last June from the di- 
rectorships of Yale’s 
Sloane Physies Labora- 
tory and Edwards 
Street Laboratory. On 3 
June 1954 Dr. and Mrs. 
MeKeehan were given a 
farewell dinner at the 
Yale faculty elub by his 
colleagues their 
wives. 

McKeehan’s’ main 
field of research has 
been ferromagnetism. 
He has also maintained 
a strong interest in technical research and develop- 
ment matters for the U.S. Navy, and his work in this 
field has made him one of the foremost experts in 
undersea warfare. He had a long career in the Navy, 
including active service during both World Wars and 
reserve service between, and retired from active duty, 
with the rank of captain, in 1946. In 1951 he was in- 
strumental in starting a Harbor Protection Research 
Laboratory at Yale with the support of the Office of 
Naval Research, and he refnains one of its consultants. 
He is active as well as a member of the Mine Advisory 
Committee for the Navy Department. Both the U.S. 
Army Air Forces and the U.S. Navy have awarded 
him the Legion of Merit. 

McKeehan became a member of the Yale faculty in 
1927 as professor of physics and, except for leave of 
absence during World War II, was also director of the 
Sloane Physics Laboratory from that time. He re- 
ceived his formal education at the U.S. Naval Acad- 
emy the University of Minnesota, Cambridge Univer- 
sity, and Yale. In addition to his academic work at 
Yale and his work for the Government, McKeehan 
has also worked for industry in the research depart- 
ments of Western Electric Company and Bel! Tele- 
phone Laboratories. 

McKeehan is coauthor, with A. F. Kovarik, of 
Radioactivity (1925, 1929), and he is the author of 
many technical articles in the fields of radioactivity, 
discharge in gases, x-ray crystallometry, ferromag- 
netism, submarine mines, slow motion of spheres in 
gases, and scattering of cathode and beta rays. 


Louis W. MeKeehan [Yale 
University News Bureau] 
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Lionel E. H. Whitby, Regius professor of physics 
and former vice chancellor of Cambridge University, 
England, is serving as visiting professor of medicine 
at the State University of New York College of Medi- 
cine in Brooklyn for the month of January. Whitby 
has made many contributions to medical literature on 
hematologic and bacteriologic subjects. Among his 
publications are The Laboratory in Surgical Practice 
(with E. C. Dodds), Medical Bacteriology, The Nurse’s 
Handbook of Hygiene, and Disorders of the Blood. 


It has been indicated that John Z. Bowers, now dean 
of the University of Utah College of Medicine, will 
become dean of the University of Wisconsin Medical 
School on 1 July. Formal confirmation of the appoint- 
ment will be voted on at the January meeting of the 
University’s Board of Regents. Bowers has directed 
important research on the effects of radiation, and 
has represented American scientists in a number of 
international projects. 


Sidney W. Nelson of the University of Chicago 
Clinies has been appointed chairman of the depart- 
ment of radiology at Ohio State University effective 1 
July. He succeeds Hugh J. Means, who will retire. 


G. Robert Coatney, chief, section on chemotherapy, 
Laboratory of Tropical Diseases, National Institutes 
of Health, has received the Gorgas medal, silver scroll, 
and a $500 honorarium for outstanding contributions 
to the chemotherapy of malaria. The medal and prize 
were presented to him by the Association of Military 
Surgeons of the United States during its 64th annual 
convention held recently in Washington, D.C. 


Oliver T. Buckley of Maplewood, N.J., retired presi- 
dent of Bell Telephone Laboratories, Inc., has been 
awarded the 1954 Edison medal by the American 
Institute of Electrical Engineers “for his personal 
contributions to the science and art which have made 
possible a trans-Atlantic telephone cable; for his wise 
leadership of a great industrial laboratory; for out- 
standing services to the Government of his country.” 
Presentation will be made on 2 Feb. during the 
general meeting of the institute at the Statler Hotel, 
New York. 


The board of directors of the American Chemical 
Society recently paid tribute at a dinner in the Statler 
Hotel, New York, to two men who have long been 
leaders of the society and the chemical profession. 
Those honored were Walter A. Schmidt of Los Ange- 
les, president and general manager of the Western 
Precipitation Corp., who is retiring from the A.C.S. 
board, and Robert T. Baldwin of New York, former 
A.C.S. treasurer and member of the board who is 
terminating 24 yr of service as chairman of the so- 
ciety’s finance committee. 


Edward C. Reifenstein, Jr., formerly associated with 
the Schering Corp. in a research administrative capac- 
ity, has been appointed associate medical director of 
E. R. Squibb and Sons Div. of Olin Mathieson Chemi- 
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eal Corp., with headquarters in New York. He will 
devote his efforts to the medical and scientific research 
aspects of a new program on certain preparations in 
the hormone field. 


Konrad Lorenz, one of the founders of the new sci- 
ence of ethology, and director of the Max Planck Insti- 
tute of Comparative Ethology in Westphalia, Ger- 
many, recently delivered a series of lectures in 
Washington, D.C. Held under the auspices of the 
Smithsonian Institution and the Washington Academy 
of Sciences, the lectures were concerned with the study 
of animal behavior in relation to its environment, 
which is the main concern of ethology. 


T. Smith Taylor, formerly director of research for 
the U.S. Testing Co., Hoboken, N.J., has been ap- 
pointed director of testing for the Rand Development 
Corp., Cleveland, Ohio. 


“foward A. Rusk, director of the Institute of Physi- 
eal Medicine and Rehabilitation at New York Univer- 
sity-Bellevue Medical Center and an associate editor 
of the New York Times, was the recipient of the 1954 
distinguished service award of the Phi Delta Epsilon 
medical fraternity. The award, presented at the so- 
ciety’s 50th anniversary banquet, was given to Rusk as 
an “outstanding educator and humanitarian, a pioneer 
in the field of physical medicine and rehabilitation, 
dedicated to restoring health and independence to 
those previously relegated to chronic infirmity.” 


Elden D. Haller, formerly associated with Beckman 
Instruments, Ine., Fullerton, Calif., has joined the 
technology and development staff of Arthur W. 
Thomas,Co., Philadelphia, Pa., where he will be avail- 
able for consultation on spectroscopy and general 
analytic instrumentation. 


Meetings 


A feature of the two-day program of the 55th an- 
nual conference of veterinarians, held 4—5 Jan. under 
the auspices of the University of Pennsylvania’s 
School of Veterinary Medicine in Philadelphia, was 
the telecast of operations and technical procedures in- 
volved in the medical care of large and small animals. 
The telecasts were made over a closed circuit and were 
produced and sponsored by Smith, Kline and French 
laboratories. Mark W. Allam, dean of the Veterinary 
School, presided over the meeting sessions. 


A conference on Electrical Utilization of Aluminum 
sponsored by the sower division of the American In- 
stitute of Electrical Engineers, will be held in the 
William Penn Hotel, Pittsburgh, 15-17 Mar., with R. 
N. Wagner of the Aluminum Company of America as 
general chairman. The conference will feature discus- 
sions and papers on present and future uses of alu- 
minum in transmission and distribution system and in 
other electric equipment. Several inspection trips to 
Pittsburgh plants are also planned. 
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At a recent meeting in Tucson, Ariz., the executive 
committee for the World Symposium on Applied Solar 
Energy established 2-5 Nov. 1955 as the new date for 
the conference to be held at Phoenix, Ariz. The sym- 
posium was originally announced for 12-15 Jan. The 
meeting, which is to be conducted under the leader- 
ship of Stanford Research Institute, will bring to- 
gether leading scientific and industrial interests in 
solar energy utilization. The program is being de- 
signed to evaluate present knowledge of the sun’s 
energy in terms of practical applications for indi- 
vidual industries. The decision to postpone the meet- 
ing was made to allow maximum participation by sci- 
entists and industrialists from foreign countries. The 
program will include presentation of results of re- 
search at several European and Asiatic centers in- 
vestigating applications of solar energy. 

Paul L. Magill, technical director of the Stanford 
Research Institute Air Research Laboratories, re- 
turned recently from a month’s stay in Japan, during 
which he mvt with officials of the Osaka Sun-Heat 
Center, Issei Yamamoto of the Kami-Tanakami Ob- 
servatory at Sigaken, and witnessed a demonstration 
of solar cookery arranged by the Goto Photometric 
Laboratory of Tokyo. Thomas D. Parks, chairman of 
SRI’s chemistry department, is at present in Europe 
conferring with scientists in England, Seotland, 
France, Belgium, and Holland on research in applied 
solar energy and water reutilization. 

General chairman for the symposium is Lewis W. 
Douglas of Tueson and New York, former ambassador 
to Great Britain. Merritt L. Kastens, assistant diree- 
tor of Stanford Research Institute, is vice chairman. 
Chief sponsor of the symposium is the Association for 
Applied Solar Energy, formed last March by a group 
of southwestern industrialists, agriculturists, and edu- 
eators. 


The 1955 Conference on High-Speed Computers will 
be held at Louisiana State University, Baton Rouge, 
14-16 Feb. The conference is open to businessmen, of- 
fice managers, accountants, engineers, chemists, physi- 
cists, and other potential users. Inquiries may be 
directed to O. A. Nance, associate professor of chemis- 
try, Louisiana State University, Baton Rouge 3, La. 


The last four of the Harvey Society’s 50th anniver- 
sary series, to be given under the auspices of the New 
York Academy of Medicine at its headquarters, are as 
follows: 


17 Feb., “Some aspects of the constitution and be- 
havior of normal and malignant cells maintained in 
continuous culture.” George 0. Gey, assistant profes- 
sor of surgery, Johns Hopkins School of Medicine. 

17 Mar., “The use of bacterial mutants in the study 
of biosynthetic paths.” Bernard D. Davis, professor 
of pharmacology, New York University College of 
Medicine. 

21 Apr., “The biosynthesis of porphyrins.” David 
Shemin, professor of biochemistry, College of Physi- 
cians and Surgeons, Columbia University. 
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19 May, “Osmotic activity in relation to the move- 
ment of water under normal and pathological eondi- 
tions.” Eugene L. Opie, emeritus professor of pathol- 
ogy, Cornell University Medical College, and guest of 
the Rockefeller Institute fox Medical Research. 


The 9th International Congress of Refrigeration will 
be held in Paris, 31 Aug.—15 Sept. Information may be 
obtained from the General Secretariat of the Inter- 
national Institute of Refrigeration, 117, boulevard 
Malesherbes, Paris 17°. 


The 5th divisional conference of the Chemical Engi- 
neering Division, the Chemical Institute of Canada, 
will be held in Ottawa, Ont., 7-9 March. Fifteen 
papers will be presented during the first 2 days of the 
conference while the third day will be devoted to plant 
visits. Some 300 chemical engineers and industrial 
chemists are expected to attend. 


As a part of the centennial celebration at Michigan 
State College, the School of Home Economics is pre- 
senting a symposium on Potentialities of Women in 
the Middle Years, to be held 18-20 Apr. 1955. Empha- 
sis will be placed on problems and challenges evolving 
from the changing role of women in the middle years 
and on the research findings related to these changes. 
National leaders in the physiological, psychological, 
sociologic, economic, and employment aspects of the 
field will take part in the program. This is the first 
group of this caliber to consider this problem on an 
interdisciplinary basis and to attempt to summarize 
the resultant research findings. 


Society Elections 


Association for Research in Nervous and Mental Dis- 
ease: pres., J. E. Moore; sec.-treas., Clarence C. Hare, 
Neurological Institute, New York; asst. sec., Rollo J. 
Masselink, Neurological Institute, New York. The vice 
presidents are John Romano and David Seegal. 


International Society of Hematology: pres., William 
Dameshek, New England Center Hospital, Boston; 
pres.-elect, G. Di Guglielmo, Rome, Italy. The vice 
presidents are L. M. Tocantins, Philadelphia; Ignacio 
Gongalez-Guzman, Mexico City; 8S. Amano, Kyoto, 
Japan; and A. Hittmair, Innsbruck, Austria. The see- 
retary generals are S. Haberman, Dallas, Tex., and M. 
Bessis, Paris, France. 


American Pharmaceutical Association: pres.-elect, 
John B. Heinz, Salt Lake City, Utah; 1st v. pres.- 
elect, Troy C. Daniels, San Francisco, Calif.; 2nd v. 
pres.-elect, George C. Roberts, Greenwood, Miss. 


The Arctic Institute of North America: chairman of 
the board of governors, John C, Case, Socony-Vacuum 
Oil Co., New York; v. chairman, Graham W. Rowley, 
Dept. of Northern Affairs and National Resources, 
Ottawa; sec., Hugh S. Bostock, Geological Survey of 
Canada, Ottawa; treas., Walter A. Wood, Arctic In- 
stitute of North America. 
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Book Reviews 


Information Theory in Biology. Henry Quastler, 
Ed. Univ. of Illinois Press, Urbana, 1953. 273 pp. 
Illus. Paper, $4. 


One of the oldest dichotomies in biology is repre- 
sented by the opposition of mechanists to teleologists. 
As Temkin has shown there is a deep philosophical 
difference between the classical German mechanistic 
physiology and the “vitalistie materialism” of the 
French school. It now seems possible that a mechan- 
istie approach to the problems of adaptive behavior 
can come from information theory, and bridge the gap 
once and for all. The publication of Information 
Theory in Biology may very well represent a landmark 
for that reason alone. 

The book is also welcome because it makes available 
in one place a number of attempts to apply informa- 
tion theory to, for example, protein structure, protein 
synthesis, genes, immunochemistry, the information 
content of zygotes and bacterial cells, and the control 
of the blood sugar level. In spite of a section on the 
definition and measurement of information, this work 
does not present an elementary introduction to infor- 
mation theory for the uninitiate, but is rather a series 
of short research papers. Outside of this lack of a 
systematic simplified introduction to information the- 
ory as such (if that is possible!) the book is extremely 
valuable. As a physiologist, I hope sometime to see a 
similar work largely devoted to an analysis of com- 
plex homeostatic mechanisms. 

PAvL CRANEFIELD 
Department of Physiology and Pharmacology, 
State University of New York, 
College of Medicine at New York City 


Nobel Prize Winners in Medicine and Physiology: 
1901-1950. Lloyd G. Stevenson. Schuman, New 
York, 1953. ix + 291 pp. Plates. $6.50. 


This is one of three volumes covering the several 
fields of scientific work in which Nobel prizes are 
awarded. Over the half-century awards were made in 
41 years, to 59 laureates. Brief biographical sketches 
are followed by descriptions of the prize-winning 
work, in the form of quotations, usually excerpts from 
the Nobel lectures delivered in Stockholm at the time 
of the presentation of the prizes. The author then 
comments upon the significance of the discoveries in 
theory and practice. The book offers an interesting 
and useful summary of outstanding work in medicine 
and physiology over these years. 

It would be folly indeed to attempt to discuss or 
appraise the notable contributions made by the prize- 
winners. They have received the highest honor that 
our society can give for distinguished work and re- 
quire no further commendation. It may, however, be 
of some interest to note certain trends in the making 
of the awards. In 12 years they were made in the 
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fields of bacteriology and parasitology (Von Behring, 
Ross, Finsen, Koch, Laveran, Metchnicoff, Ehrlich, 
Bordet, Fibiger, Nicolle, Domagk, Fleming, Chain, 
Florey, Miiller). Ten times they were made to investi- 
vators of the nervous system, central or peripheral 
(Pavlov, Golgi, Cajal, Gullstrand, Barany, Wagner- 
Jauregg, Sherrington, Adrian, Dale, Loewi, Heymans, 
Erlanger, Gasser, Hess, Moniz). Fundamental diseov- 
eries in biophysics and biochemistry were honored in 
five years (Kossel, Hill, Meyerhof, Einthoven, War- 
burg, and Cori and Cori). The biochemical emphasis 
was extended by four awards to students of endocrin- 
ology (Kocher, Banting, Macleod, Houssay, Kendall, 
Hench, Reichstein) and by four others in the field of 
vitamins and dietary deficiencies (Eijkman, Hopkins, 
Whipple, Minot, Murphy, Szent-Gyérgyi, Dam, 
Doisy). In embryology and genetics appear three 
names (Spemann, Morgan, Muller). Four others 
worked on the blood or blood-vaseular system (Richet, 
Carrel, Krogh, Landsteiner). 

In the earlier years a strong clinical interest ap- 
peared to dominate the awards. In later years the basic 
seiences came very much into their own, with clinical 
applications shortly developing from nearly all the 
discoveries. It is somewhat notable that, in a half cen- 
tury during which caneer was being studied in many 
laboratories, only one worker in the field was honored, 
namely Fibiger, recognized for his discovery of the 
Spiroptera carcinoma. Surgical procedures have not 
often been honored, including only the thyroidectomy 
of Kocher, the transplantation of blood vessels and 
organs ‘of Carrel, and the prefrontal leucotomy of 
Moniz, although the suecess of Pavlov rested very 
largely upon his expert surgery. Extensive fields in 
medicine and physiology have attracted ~o awards as 
yet. Manifold opportunities are still open to the pres- 
ent scientific generation to make new discoveries which 
will receive the high recognition of the Nobel prize. 

R. Amperson 
Department of Physiology, School of Medicine 
University of Maryland 


Rutherford, by Those Who Knew Him. Being the 
collection of the first five Rutherford lectures of the 
Physical Society. Physical Society, London, 1954. 69 
pp. Illus. + plates. Paper, 8s.6d. 


The Rutherford lectures were initiated by the 
Physical Society in 1942 and are held every second 
year. The lectures in this book were given by H. R. 
Robinson, J. D. Cockeroft, M. L. Oliphant, E. Mars- 
den, and A, S. Russell. All were close collaborators of 
Rutherford and thus are in an excellent position to 
contribute many personal impressions that shed light 
on Rutherford’s life and on the way he worked and 
compelled others to work. 

The life of the man who first proposed a mechanical 
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model for the atom has been recorded in several biog- 
raphies. He was born in New Zealand in 1871. As a 
student at Nelson College in New Zealand, Rutherford 
demonstrated his outstanding qualifications and won 
a scholarship to Canterbury College, from which he 
graduated with a double “first” in mathematics and 
physics. He next had the good fortune to work with 
the eminent J. J. Thomson (later Lord Kelvin) at the 
Cavendish Laboratory in Cambridge. It was there that 
he started his main life work on radioactivity. 

After several years as research professor at McGill 
University, Montreal, he returned to England. He soon 
established himself (at Manchester and later at Cam- 
bridge) as the spiritual leader of a group of scientists 
and students who evolved theories that were to influ- 
ence and change not only the field of physics but (by 
showing the possibility of splitting the atom) the 
destiny of the entire world. 

These five lectures comprise a host of additional 
personal facts and anecdotes. We get a good inside 
view of the way Rutherford attacked a problem; how 
he could drive his collaborators and students to search 
and probe until a question had been answered; how he 
infused the people around him with the idea that only 
by working together harmoniously can good results be 
achieved; and how he taught that, for a real scientist, 
the victorious feeling of having wrung one more secret 
from nature should be the ultimate goal, not the 
financial reward. Another lesson from his life is the 
importance of the collaboration of scientists from 
many countries. 

These lectures represent an important addition to 
the biographies already published. Although the lec- 
tures do deal with scientific problems and their solu- 
tions, they make fascinating reading for the layman, 
because they reveal the way in which Rutherford lived 
and worked. A number of photographs and facsimi- 
les, unfortunately not too well reproduced, are en- 
closed. This publication will serve as a memento to a 
great scientist and a great man. 

SissKinp 
Microwave Laboratory, Stanford University 


Modern Chemical Processes, vol. III. A series of 
articles describing chemical manufacturing plants. 
Editors of Industrial and Engineering Chemistry, 
Reinhold, New York, 1954. v +276 pp. Illus. $5. 


The 23 papers that make up this new volume com- 
prise an interesting selection of new chemical proc- 
esses. From an educational standpoint, the three vol- 
umes in this series offer the student of chemistry or 
of chemical engineering a wonderful opportunity to 
gain a broad understanding of the economic factors 
that govern industry to a large extent, such as raw 
materials, plant location, transportation, power, labor, 
and markets. 

The clear-cut photographs and flow-sheets of the 
various manufacturing plants provide an insight into 
their operation and design which should be obtained 
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before student inspection trips are made to such 
plants. In fact, the knowledge students gain from 
reading these volumes might well take the place of an 
expensive inspection trip in some instances. 

Last but not least, the stwtent will acquire an abil- 
ity to express himself more clearly in writing, as a re- 
sult of observing the good grammar and rhetoric con- 
tained in these papers. 

R. L. Hun tineron 
School of Chemical Engineering, 
University of Oklahoma 


Biochemistry. Abraham Cantarow and Bernard 
Schepartz. Saunders, Philadelphia—London, 1954. 
xxv + 848 pp. Illus. $11. 


In this book, Cantarow and Schepartz, who are, re- 
spectively, professor and assistant professor of bio- 
chemistry at Jefferson Medical College, have placed 
their main emphasis on the dynamic aspects of mam- 
malian biochemistry and have devoted relatively little 
space to structural, organic, and physical chemistry. 
Although the book does not pretend to serve as a 
textbook on the clinical or pathological aspects of bio- 
chen. stry, certain abnormalities such as diabetes 
mellitus and disturbances in “acid-base” balance are 
discussed fully. Moreover, the important role of miero- 
organisms in the over-all picture of the metabolism of 
higher animals has not been neglected. 

The volume starts with a series of relatively short 
chapters dealing with the chemistry of carbohydrates, 
lipids, proteins, nucleic acids, and porphyrin-contain- 
ing compounds. This is followed by a lengthy chapter 
on the vitamins, which includes a description of their 
chemistry, occurrence and biosynthesis, nutritional 
function, and biological action. As an introduction to 
the general subject of metabolism, there are chapters 
dealing with the mechanism of action and classifica- 
tion of enzymes, the activity of the digestive enzymes, 
and the mechanism of “detoxication.” Then respira- 
tion, water balance, “acid-base” balance, and energy 
metabolism are discussed. A brief but very helpful 
survey of the methods used to investigate intermediary 
metabolism precedes the section on biological oxida- 
tion and the mammalian metabolism of carbohydrates, 
lipids, proteins, nucleic acids, porphyrins, and inor- 
ganic compounds. This section also includes a note- 
worthy discussion of metabolic antagonism. The 
chemistry and physiology of the hormones is covered 
in one chapter. The last section deals with various 
aspects of the chemical composition of animal tissues 
and fluids. 

The book obviously was prepared with a view to 
making it a readily useful reference. The table of con- 
tents is detailed, there are many cross references, and 
the index (67 pages) is excellent. In the belief that a 
first-year medical student would be confused rather 
than benefited by numerous references to the experi- 
mental literature, the bibliography for each chapter 
lists mainly the more recent review articles and mono- 
graphs. However, these were chosen carefully and in- 
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elude publications dated 1953. It is to be hoped that 
the student will have oceasion to refer to them and 
thence to some of the original experimental papers. 
It would be well for him at least to learn the names 
of some of the investigators whose findings have been 
so ably summarized in this textbook. 

In their preface, the authors state that “this book 
is designed primarily to meet’ the needs of the first- 
year medical student.” They have been eminently suc- 
cessful in their work. 

Sorsa 
Department of Biochemistry, Yale University 


Metabolic Interrelations. With special reference to 
calcium. Trans. of the Fifth Conference. Jan. 5-6, 
1953. Edward C. Reifenstein, Jr., Ed. Josiah Macy, 
Jr. Fdn., New York, 1954. 386 pp. Illus. $5. 


This volume provides that peculiar mixture of 
stimulation and disappointment that readers have 
come to expect. Spontaneous discussions lose a good 
deai in the recording, are repetitive and disorganized. 
Nevertheless, when the best brains of the country dis- 
cuss the subject, a recording of the discussion is valu- 
able. Some of the presentations are very good, and 
one might say that “fringe benefits” are included. It 
may be of satisfaction to less eminent readers to see 
how little progress is made and how few new ideas 
there are in some of the areas. One is also struck with 
the persistence of old ideas that seem to have little 
validity and how they influence the thinking of the 
group. Throughout this volume, for example, refer- 
ences to the equilibrium between the bone salt and 
solubility product occur repeatedly, in spite of the 
fact that Neuman insists, also repeatedly, that there 
is no single crystal type, the bone is not a single 
phase, and thus there is no reason bone should dis- 
solve or be formed at any particular calcium and 
phosphorus level in the blood. There seems to be no 
serious disagreement upon this point. Yet, because 
the mechanism which does control bone formation or 
dissolution is obscure, most of the group still thinks 
in terms of a solubility product. 

The chapter headings do not give a clear picture of 
the contents since some are short extemporaneous re- 
marks while others are more finished presentations of 
the subject material. Calcium and phosphorus homeo- 
stasis, transport, and so forth, are discussed at con- 
siderable length, including the roles of the kidney, 
parathyroid, and vitamin D. Nutritionally minded 
people will find the section on “Adaptation to low 
calcium intakes,’ by R. A. MeCance, stimulating and 
frustrating. One of the more complete discussions is 
that of R. T. Follis upon “Diseases, particularly of 
the bone, associated with derangements of caleium and 
phosphorus metabolism.” The transactions also pro- 
vide some idea of the newer or revived interests in the 
field of calcium metabolism. The relation of citric acid 
and citrate metabolism to bone formation and vitamin 
D function is attracting considerable attention. The 
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discussion on chelating agents, the mucoproteins, and 
radio calcium will bring readers with borderline in- 
terest somewhat up to date. 

Anyone who has had his “off-the-euff” remarks re- 
corded will realize the editorial effort required to bring 
the proceedings to their present form. In spite of the 
limitations, this is probably the only way to make 
these conferences available to more than the limited 
group which can attend. The discussion remarks are 
well documented with reference to the literature. For 
most of us interested in calcium metabolism, they 
should be required reading. There may be a few for- 
tunate individuals who can keep thoroughly abreast 
of all the current literature in the fields touched on 
in these transactions. They may be excused. 

D. Mark Heasrep 
Harvard School of Public Health 


Introduction to Atomic Physics. Otto Oldenberg. 
McGraw-Hill, New York—London, ed. 2, 1954. xiii + 
421 pp. Illus. $6. 


The second edition of Oldenberg’s Introduction to 
Atomic Physics preserves all the positive features of 
the first. There are, in addition, two major changes. 
First, the material has been extended to include more 
of “modern physics,” such as nuclear physics, cosmic 
rays, and high energy processes. There is also a short 
discussion of the solid state. Atomic physics per se is 
the subject of about two-thirds (280 pp.) of the book. 
Second, a number of technical improvements have 
been made; the electron charge and mass are denoted 
by the conventional e and m instead of the rather 
individualistic « and »; the number of problems has 
been approximately doubled and a selection of answers ° 
provided. 

The advantages of the treatment are familiar to 
users of the first edition. The author sets out to pre- 
sent the concepts and experimental facts of atomic 
physies with an absolute minimum of mathematies. 
The second edition avoids caleulus more scrupulously 
than the first, if possible. The connection between 
theory and experiment is continuously emphasized. 
This is particularly satisfactory in the chapters (8-10) 
dealing with the birth of modern atomic physics in 
the interpretation of a-particle scattering, the photo- 
electric effect and the hydrogen spectrum. The prob- 
lems give the student opportunity to work by himself 
through arguments cupplementary to the text and to 
obtain a feeling for the magnitudes involved. 

The strength of this treatment is also its weakness. 
If a student is eventually to learn a fuller mathemati- 
cal treatment of atomic physics, is it worth while for 
him first to run through whatever material can be 
treated without calculus? Most undergraduates ma- 
joring in science or engineering have more mathemati- 
eal equipment than secondary school algebra. The lim- 
itations of the present textbook become more severe 
with increasing “modernity” of the subject matter. 
For example, the entire subject of space quantization 
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is omitted, although complex atomic spectra and the 
entire subject of nuclear spectroscopy cannot really 
be discussed without it. 

In summary, the book successfully fulfills its an- 
nounced purpose of presenting on the most elementary 
level possible the amenable data and reasoning of 
modern physics. This type of treatment is most ap- 
propriate to the subject of atomic physics, as the title 
of the textbook suggests. 

D. C. PEASLEE 
Department of Physics, Purdue University 


New Books 


Engineering Cybernetics. H. 8. Tsien. McGraw-Hill, New 
York—London, 1954. 289 pp. $6.50. 

Composition of Scientific Words. A manual of methods 
and a lexicon of materials for the practice of logo- 
technics, Roland Wilbur Brown. Roland W. Brown, 
Natl. Museum, Washington 25, 1954, 882 pp. $8. 

Advances in Food Research. vol. V. E. M. Mrak and G. 
F. Stewart, Eds. Academic Press, New York, 1954. 538 
pp. $11.50. 

Tables of Integral Transforms. vol. II. Based in part on 
notes left by Harry Bateman. Bateman Project staff, 
A. Erdélyi, Ed. MeGraw-Hill, New York—London, 1954. 
451 pp. $8. 

Standard Values in Nutrition and Metabolism. Being the 
second fascicle of a Handbook of Biological Data. 
Prepared under direction of Committee on the Hand- 
book of Biological Data, American Institute of Biologi- 
eal Sciences, Natl. Research Council. Errett C. Albrit- 
ton, Ed. Saunders, Philadelphia—London, 1954. 380 pp. 
Paper, $6.50. 

The Origin of Russia. Henryk Paszkiewicz. Philosophical 
Library, New York, 1954. 556 pp. $10. 

Diagnostic Cytologique du Cancer Génital chez la 
Femme. Raymond Bourg, Claude Gompel, Jean-Paul 
Pundel. Masson & Cie, Paris, 1954. 176 pp. F. 4.800. 

Contributions to Embryology. vol. 35, Nos. 231-241. Car- 
negie Institution of Washington, Washington 5, 1954. 
237 pp. Paper, $12; cloth, $13. 

An Essay on Christian Philosophy. Jacques Maritain. 
Trans. by Edward H. Flannery. Philosophical Library, 
New York, 1955. 116 pp. $2.75. 

The Bomb, Survival and You. Protection for people, 
buildings, equipment. Fred N. Severud and Anthony 
F. Merrill. Reinhold, New York, 1954. 264 pp. $5.95. 

Introduction to Theoretical Mechanics. Robert A. Becker. 
International Series in Pure and Applied Physics. 
Leonard I, Schiff, Ed. McGraw-Hill, New York—Lon- 
don, 1954. 420 pp. $8. 

Glutathione. Proc. of the .7mposium held at Ridgefield, 
Connecticut, Nov., 1953, 8. Colowick, A. Lazarow, E. 
Racker, D. R, Schwarz, E. Stadtman, and H. Waelsch, 
Eds, Academic Press, New York, 1954. 341 pp. $7.50. 

Tobati: Paraguayan Town. Elman R. Service and Helen 
8. Service. Univ. of Chicago Press, Chicago, 1954. 337 
pp. $7. 

The Scientific Revolution, 1500-1800. The formation of 
the modern scientific attitude. A. R. Hall. Longmans, 
Green, London—New York, 1954. 390 pp. $3.50. 

The History and Conquest of Common Diseases. Walter 
R. Bett, Ed. Univ. of Oklahoma Press, Norman, 1954, 
334 pp. $4. 
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Miscellaneous Publications 


(Inquiries concerning these publications should be addressed, 
not to Science, but to the publisher or agency sponsoring the 
publication. ) 


De Analogische Grondbegrippen der Vakwetenschappen 
en hun Betrekking tot de Structuur van den Menselij- 
ken Ervaringshorizon. Mededelingen der Koninklijke 
Nederlandse Akademie van Wetenschappen, Afd. Let- 
terkunde, nieuwe reeks, deel 17, No. 6. H. Dooyeweerd. 
Noord-Hollandsehe, Amsterdam, 1954, 22 pp. F. 1.25. 

La Cascada Nucleonica. Serie fisica, vol. 1, No. 2. Juan 
G. Roederer. Comision Nacional de la Energia Atomica, 
Buenos Aires, 1954. 34 pp. 

Fog Modification by Cold-Water Seeding. Geophysical 
Research Papers, No. 31. Vernon G. Plank. Air Force 
Cambridge Research Center, Cambridge, Mass., 1954 
(Order from Office of Technical Services, Dept. of 
Commerce, Washington 25). 21 pp. 

Contributions to the Morphology of the Delesseriaceae. 
Botany, vol. 27, No. 5. Florence Signaigo Wagner. 
Univ. of Calif. Press, Berkeley 4, 1954. 66 pp. $1. 

Indian Health in Arizona. Second annual report of the 
Bur. of Ethnic Research. Bertram S. Kraus; collab., 
Bonnie M. Jones. Univ. of Arizona, Tucson, 1954. 164 
pp. $2.50. 

Substances Naturelles de Synthése. Préparations et 
méthodes de laboratoire. vol. [X. Léon Velluz. Masson 
et C'*, Paris, 1954. 186 pp. 

Our Poised Economy. Studies in Business and Economies, 
vol. 8, No. 3. Bur. of Business and Economic Research, 
Univ. of Maryland, College Park, 1954. 9 pp. 

Chemical Products and Processes. Pat. Abstr. Ser., No. 2. 
PB 111465. 101 pp. $3. Food Products and Processes. 
Pat. Abstr. Ser., No. 3. PB 111466. 21 pp. $1. Metal 
Processes and Apparatus, Machinery and Transporta- 
tion Equipment. Pat. Abstr. Ser., No. 4. PB 111467. 
55 pp. $2. Prepared by Govt. Patents Bd. Dept. of Com- 
merce and Small Business Administration, Washington, 
1954. (Order from Off. of Tech. Services, USDC, Wash- 
ington 25). 

Survey of Ninety-Five Cusfodial Patients in a Municipal 
Hospital. Rehabilitation Monogr. VII. Michael M. 
Daeso, Joseph Novey, Edith L. Kristeller, and Howard 
A. Rusk. Institute of Physical Medicine and Rehabilita- 
tion, N.Y. University—Bellevue Medical Center, New 
York 16, 1954. 52 pp. $1. 

West Indian Cherries and the Production of Ascorbic 
Acid. Mise. Publ. No. 2. Carlos G. Moscoso. Agricul- 
tural Expt. Sta., Univ. of Puerto Rico, Rio Piedras, 
1950. 9 pp. 

Basket Maker II Sites Near Durango, Colorado. Publ. 
604. Earl H. Morris and Robert F. Burgh. Carnegie 
Institution of Washington, Washington 5, 1954. 135 
pp. Paper, $4.25; cloth $4.75. 

A New Species of Diaptomus from Louisiana and Texas 
with Notes on the Subgenus Leptodiaptomus (Cope- 
poda, Calanoida). Tulane Studies in Zoology, vol. 2, 
No. 3. Mildred Stratton Wilson. Tulane Univ., New 
Orleans, 1954. 10 pp. 25¢. 

Studies on the Nutritive Value of Bread and on the Ef- 
fect of Variations im the Extraction Rate of Flour on 
the Growth of Undernourished Children. Medical Re- 
seareh Council Special Rpt. Ser., No. 287. E. M. Wid- 
dowson and R. A. MeCanee. Her Majesty’s Stationery 
Office, London, 1954. 137 pp. $1.90. 
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Technical Papers 


s-Triazine Derivatives—A New 
Class of Fungicides 


Calvin N. Wolf 


Research Laboratories, Ethyl Corporation, 
Detroit, Michigan 


Paul H. Schuldt 
Boyce Thompson Institute, Yonkers, New York 


M. M. Baldwin 
Battelle Memorial Institute, Columbus, Obio 


In the course of a study of the fungitoxicity of sub- 
stituted s-triazines, it was found that compounds 
selected from the class of 2,4-dichloro-s-triazines, hav- 
ing arylamino or aryloxy groups in the 6-position, 
possess high fungitoxie activity. Several members of 
this class were prepared and tested. The results of 
preliminary evaluation are summarized in this paper. 

The triazine derivatives were prepared by reaction 
of eyanurie chloride with arylamines or with phenols. 
By control of reaction conditions, it is possible to 
replace the halogens of cyanuric chloride in a stepwise 
manner (7). In general the products were obtained 
in high yield as stable solids suitable for formulation 
as micronized wettable powders. 

The slide germination method (2) was used for 
determination of the LD,, values. The compounds 
were formulated as aqueous solutions or suspensions, 
using 5-perecent acetone and 0.01-percent Triton 
X-155. The test organisms were Alternaria oleracea 
Mil. and Sclerotinia fructicola (Wint.). 


Table 1. Fungistatie values of aryloxy-s-triazines. 


af 
LD, values (ppm) 
8. 
frueti- 
(Wint.) 
Cl Cl Phenoxy 7.0 8.5 
Cl Cl 6-Naphthoxy 0.3 0.7 
Cl Cl o-Chlorophenoxy 3.0 1.0 ° 
Cl p-Chlorophenoxy 0.05 0.5 


2,4-Dichlorophenoxy 5.0 2.0 


Cl Z_  2,4-Dichlorophenoxy 250.0 140.0 
Z Z_ 2,4-Dichlorophenoxy > 1000 > 1000 
Cl Cl 2,4,5-Trichlorophenoxy 0.7 1.5 
Cl Cl 2,3,4,6-Tetrachloro- 

phenoxy 3.0 6.0 
Cl Cl Pentachlorophenoxy > 1000 > 1000 
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The data for a group of aryloxy-substituted s-tria- 
zines are presented in Table 1. In the ecuse of the 
2,4-dichlorophenoxy series, introduction of more than 
one aryloxy group caused marked reduction of fungi- 
static activity. In general, it appears that replacement 
of more than one chlorine of cyanuric chloride yields 
products of inferior fungitoxie activity. The penta- 
chlorophenoxy compound was notable among the 
monoaryloxy derivatives for lack of activity and was 
unusually phytotoxie to tomato foliage. Most of the 
aryloxy derivatives showed some slight phytotoxicity 
in greenhouse tests on bean, corn, and tomato plants. 

The 2,4-dichloro-6-arylamino-s-triazines were found 
to be of greater interest as potential foliage fungi- 
cides. The slide germination data for a series of aryl- 
amino derivatives are presented in Table 2. These tests 


Table 2. Fungistatie values of 2,4-dichloro-6-arylamino- 


8-triazines. 
N 


N N 
cl 
values (ppm) 
Aryl A. oleracea 8. fructicola 

Mil. ( Wint.) 
Phenyl 0.02 4.0 
p-Tolyl ‘ .05 9.0 
p-Nitrophenyl 04 > 1000 
p-Azobenzene > 1000 > 1000 
a-Napththyl 0.2 2.0 
B-Napththy] 2 60 
o-Dipheny] 1.0 > 1000 
p-Dipheny] 200 > 1000 
o-Chlorophenyl 0.04 1.5 
m-Chlorophenyl 5.0 
p-Chlorophenyl 02 8.0 
2;5-Dichloropheny] 2 2.0 
o-Bromophenyl] 01 1.5 
m-Bromopheny] 01 5.0 
p-Bromophenyl .02 6.0 


showed that the chloroanilino and bromoanilino de- 
rivatives were highly effective against both test or- 
ganisms, In general, the arylamino-s-triazines showed 
little or no phytotoxicity to the foliage of bean, corn, 
and tomato plants when applied as a 1-percent spray. 

In greenhouse tomato-foliage disease tests (3) em- 
ploying the early blight fungus, Alternaria solani 
(Ell. and Mart.) Jones and Grout, and the late blight 
fungus, Phytophthora infestans (Mont.) deBary, the 
most effective compound was 2,4-dichloro-6-(o-chloro- 
anilino) -s-triazine. This compound has been submitted 
to field evaluation under the code identification 
“B-622,” and it has shown promise of effective con- 
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trol of apple seab, celery early blight, muskmelon leaf 
spot, onion-foliage diseases, leaf diseases of orna- 
mentals, potato late blight, tomato anthracnose, dollar 
spot, and diseases of turf caused by Helmintho- 
sporium. The results of advanced evaluation studies 
will be reported elsewhere. 
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Antithyroid Activity of Some 
S-Substituted Thiouracils 


H. W. Barrett 


Department of Biochemistry, 
University of Kansas Medical School, Lawrence 


G. L. Elliott* 


Department of Anatomy, 
New York Medical College, New York 29 


Since S-alkyl derivatives of thiouracil do not pos- 
sess antithyroid properties (1), it is generally as- 
sumed that the activity of thiouracil and its deriva- 
tives depends upon the presence of unsubstituted 
sulfur in the thiourylene group. Available evidence 
supports this assumption insofar as the ultimate anti- 
thyroid mechanism is concerned, but the possibility 
remains that other S-substituted derivatives might be 
active either per se or through the removal in vivo 
of the S-substituent. Thus, Lawson and Searle (2) 
have recently described the antithyroid activity of 
thioimidazole derivatives of the —S—CO—OR type 
(R—alkyl or aryl) and have suggested that these 
compounds are cleaved in vivo so as to produce the 
free thioimidazole. Chemically however, this type of 
thio derivative is readily hydrolyzed to produce a 


Table 1. Data on new S-substituted thiouracils. 


Kjeldahl 
Thiouracil Capillary 
derivative mp (°C) (%) 

Cale. Found 
2-Allyl 145-149 16.68 17.00 
2-Malonyl 158-159* 12.17 12.05 
2-Glyceryl 230*t 13.39 13.49 
6-Methyl-2-carboxyethy] 200** 14.00 13.77 


* With decomposition. {~ Preheated bath. 

free sulfhydryl group; hence, in animal work, some 
cleavage might be demonstrated regardless of any 
possible enzymic attack. On the other hand, thiouracil 
derivatives of the thioether type are generally quite 
stable toward hydrolysis at physiological pH, and if 
they are converted to free thiouracil in vivo, enzymic 
cleavage may be assumed. Therefore, it was decided 
to test several thiouracil derivatives containing a thio- 
ether linkage and, if antithyroid activity were found, 
to determine whether these derivatives were active 
with or without removal of the S-substituent (3). 

Of the seven derivatives prepared and tested, four 
have not been previously reported and are shown in 
Table 1. The allyl and malonyl derivatives were pre- 
pared by reacting sodium-2-thiouracil in a 1:1 aleo- 
hol-water solution and were subsequently acidified 
with acetic acid. The glyceryl derivative was pre- 
pared by the same method using epichlorohydrin. 
This derivative is readily soluble in cold water even 
after acidification but is precipitated by addition of 
acetone. It has a markedly bitter taste. 6-Methyl-2- 
carboxyethyl-thiouracil was prepared by condensing 
b-isothioureidopropionic acid with acetoacetic ester 
(4). All the compounds used here proved stable to- 
ward hydrolysis at physiological pH except the allyl 
derivative, which produced small amounts of allyl 
sulfide when heated in water. 

For the anima! testing, the compounds were ground 
with Purina Lab Chow, and the mixture was given 
ad libitum to Sprague Dawley male rats 2 to 3 mo 


Table 2. Effect of S-substituted thiouracils on rat thyroid. 


Thyroid changes in percentage 


. No. of Dosage Days 
S-cubstituent animals (uM/day ) treated (wt.. mg %) (Is. ug %) 
—H (thiouracil) 20 50 25 + 457 -7li 
—CH, 10 45 25 0 - 7 
—CH,CH, 15 50 25 - 6 - 9 
—CH,CH=CH, 15 40 20 + 8 - 30T 
10 100 10 +12 - 50T 
—CH,COOH 15 51 25 + 28* — 68T 
—CH,CH,COOH 15 52 25 + 26* -70t 
—CH (COOH) 2 15 47 25 - 9 -18 
15 96 25 +10 — 24* 
—CH,CHOHCH,OH 15 50 25 +12 +10 
10 102 10 - 4 + 7 


*P < 0.05; + P < 0.01. Control thyroid values, 20 animals: wt.=7.6 mg %, I,= 64 ug %. 
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old. Dosages were calculated from the amount of feed 
consumed. Thiouracil was used as a standard, and 
effects of the drugs were determined by measuring 
changes in weight and iodine content of the thyroid 
glands compared with controls. The results of this 
experiment are summarized in Table 2, and statisti- 
cally significant changes were noted. Thyroid weights 
were calculated as milligrams per 100 g body weight, 
and iodine J, as micrograms per 100 mg thyroid. Only 
thiouracil produced any significant increase in height 
of thyroid acinar cells; and, aside from the thyroid 
changes, no other discernible effects were produced by 
these drugs in the amounts given. The allyl and gly- 
ceryl derivatives were tested twice, since it seemed 
unlikely to us that the former compound would pos- 
sess appreciable activity and the latter none. Never- 
theless, the results were the same in both experiments. 

The antithyroid activity of some of the compounds 
used here and the lack of such activity in others may 
be regarded as presumptive evidence that S-substi- 
tuted thiouracils are not active per se. Moreover, al- 
though we found the S-carboxymethyl derivative to be 
active in the rat, this compound has been shown to 
have na effect on human hyperthyroidism (5). The 
same result was obtained here with the S-carboxy- 
ethyl derivative (6), although urine samples “com 
three normal human beings showed a typical, but 
transient, blue-green color with Grote reagent (for the 
=S group) following ingestion of 0.5 g of the com- 
pound, Hence, if the color of these samples was due 
to 6-methyl-2-thiouracil resulting from cleavage of the 
S-substituent, the rate of cleavage was too slow to 
affect the symptoms of human hyperthyroidism. 

In further studies with rats, samples of the S-car- 
boxyethyl compound were incubated with slices of 
liver and kidney, with the contents of the small in- 
testine, and with cultures of bacteria normally found 
in the intestine. Since no evidence of cleavage was 
produced by these treatments, 10 rats, as previously 
described, were given daily subeutaneous injections of 
the drug at the same dosage as was received by those 
on oral treatment. After 15 days of injections, the 
thyroids of this group showed no changes whatever 
from those of control animals. When urine from the 
injected animals was examined by paper chromatog- 
raphy, only the unchanged S-substituted derivative 
could be found. When the drug was given orally, in 
addition to unchanged derivative, small amounts of 
6-methyl-2-thiouracil could usually, but not always, 
be demonstrated in the urine. Hence, cleavage of the 
substituted drug was not quantitative, as is also in- 
dicated by the magnitude of the antithyroid effect 


shown in Table 2. Also, it would be expected that a- 


large percentage of free drug released by cleavage 
would be destroyed in the tissues of the animal prior 
to exeretion. . 

From the results of this work, we conclude that 
§8-substituted thiouracils are not antithyroid com- 
pounds per se but must undergo prior cleavage to free 
the sulfur, and that the S-carboxyethyl derivative is 
partially cleaved in the intestinal wall of the rat dur- 
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ing the process of absorption. Furthermore, in view 
of the chemical stability of this derivative, it is nee- 
essary to assume that cleavage of the S-substituent 
was brought about through enzymic attack, although 
the nature of this attack had not yet been demon- 
strated. 
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Epiphyseal Plate Lesions, Degenerative 
Arthritis, and Dissecting Aneurysm of 
the Aorta Produced by Aminonitriles 


S. Wawzonek, I. V. Ponseti, 
R. S. Shepard, L. G. Wiedenmann 


Departments of Chemistry and Orthopedics, 
State University of lowa, lowa City 


B-Aminopropionitrile fed to weanling rats at a con- 
centration of 0.1, 0.4, and 1.0 percent in their diet pro- 
duced widening and extensive disruption of the epi- 
physeal plates, widespread periosteal new bone for- 
mations, loosening and detachment of the ligamentous 
and tendinous insertions, degenerative arthritis, and 
dissecting aneurysm of the aorta. Roentgenograms 
taken 2 wk after the beginning of the experiment 
showed that the epiphyseal plate lesions and periosteal 
new bone formations were extremely severe in the rats 
fed a 1-percent concentration; they were severe in rats 
fed 0.4 percent, and slight in rats fed 0.1 percent. 
Histologically, these lesions appeared to be identical 
to the lesions observed in rats fed diets containing 
50-percent Lathyrus odoratus (sweet pea) seeds (1). 

The possible relationship between these lesions and 
similar lesions commonly observed in human beings 
has been discussed in other papers (2). Working with 
C. Y. Chang and E. Witschi (3), we have found 
that B-aminopropionitrile at a concentration of 1: 2,- 
000,000 produces in Xenopus larvae dislocations of 
the joints of the hind legs and loosening of the septa 
of the metameres of the dorsal musculature. These 
lesions are produced within 1 wk if the compound is 
given about 10 days before metamorphosis. 

Dupuy and Lee (4) reported the isolation from 
L. pusillus of a erystalline substance that produces 
the skeletal lesions characteristic of lathyrism. Schill- 
ing and Strong (5) identified a crystalline compound 
isolated from L. odoratus as 6-(y-L-glutamylamino) - 
propionitrile. Following the method of Dupuy and 
Lee, we also isolated this compound from germinating 
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L. odoratus seeds and found it to be active in produc- 
ing the skeletal lesions when fed at the 1-pereent level. 
In order to ascertain the active moiety of this com- 
pound, we have fed (6) to weanling rats the follow- 
ing diets: 1 percent B-alanine together with 1 percent 
L-glutamie acid, 1 and 2 percent propionitrile, 1 and 2 
percent acetonitrile, 1 percent indoleacetonitrile, 0.4 
and 1 percent bis(S-cyanoethyl) amine, 0.4 and 1 per- 
cent tris(f-eyanoethyl) amine, and 0.1, 0.4, and 1 per- 
cent 6-aminopropionitrile. 

The diets with the B-aminopropionitrile produced 
the skeletal lesions in all the rats within 2 wk. One 
of the three rats fed this compound at the 0.4-percent 
level died of dissecting aneurysm of the thoracic aorta 
after 34 days of feeding. The rats fed a diet contain- 
ing 1 percent bis(b-eyanoethyl)amine died within 16 
days of feeding and had no apparent skeletal lesions. 
However, the three rats fed this compound at the 0.4- 
percent level survived and developed skeletal lesions 
50 days after the onset of feeding. No skeletal or 
aortic lesions were observed in the animals fed the 
other compounds listed (Table 1). 

The possible way of action of the B-aminopropio- 
nitrile was further investigated. Since B-aminopro- 


pionitrile slowly decomposes into acrylonitrile and 
ammonia, we administered to weanling rats diets con- 
taining 0.1 and 0.4 percent acrylonitrile. No skeletal 
lesions were observed. However, since the toxicity of 
acrylonitrile has been asertbed to the slow liberation 
of cyanide ion in the animal body (7), we injected a 
number of rats with sublethal doses of potassium cya- 
nide. It was found that a single dose of 0.4 mg was 
fatal and that a dose of 0.3 mg given three times a 
day was fatal to one of two animals. It was decided, 
then, to inject subcutaneously several groups of rats 
with doses of potassium cyanide varying from 0.21 to 
0.057 mg three times daily. The potassium cyanide was 
dissolved in 0.5 ml of a 5-percent gum acacia solution. 
These animals gained weight but had not developed 
any skeletal lesions after 28 days of treatment. 

The possible effect on the skeleton of other amino- 
nitriles was investigated. It was found that amino- 
acetonitrile incorporated in the diet of weaning rats 
at the 0.2-percent level produced extremely severe 
skeletal lesions 2 wk after feeding. The same com- 
pound at the 1-percent level killed the rats within 6 
days. On the other hand, a-aminopropionitrile at the 
levels of 1.0 and 0.2 percent did not produce any 


Table 1. Intake of various compounds incorporated into the diet of weanling, male albino rats. 


Duration Average Severity 
. Percentage of No. of gain in of 
Compound of diet experiment animals weight skeletal 
(days) (g) lesions 
Acetonitrile 2.0 52 1 149 0 
1.0 52 1 190 0 
Aminoacetonitrile* 1,07 6 3 3 0 
0.2 34 3 68 
Propionitrile 2.0 52 1 143 0 
1.0 52 1 137 0 
a-Aminopropionitrilet 1.0¢ 6 3 -10 0 
0.27 34 3 3 0 
6-Aminopropionitrile 1,07 30 4 « 10 +++ 
0.47 38 3 76 ++ 
it 38 3 112 
Bis(B-cyanoethy]) amine 1.0 16 3 ~16 0 
0.44 98 2 68 + 
Tris(B-cyanoethy]) amine 1.0 27 3 20 0 
0.4 10 2 10 0 
f-(-y-L-glutamylamino) propionitrile 1.0 21 2 64 ++ 
Acrylonitrile 0.1-0.47 38 3 127 0 
y-Aminobutyronitrilet 0.2 34 3 137 0 
Indoleacetonitrile 1.0 38 1 70 0 
L-Glutamic acid + B-Alanine 0.7 +.4 56 2 140 0 
Control§ 45 4 172 0 
Potassium cyanide 0.00) 28 2 126 0 
05)! 28 2 124 0 
111) 28 2 109 0 
211 28 2 129 0 
301) 1 and 20 2 0 
40-1,0)) 0 6 0 


* Fed as a salt of H,SO, with NaHCO,. 
+ Diet made fresh daily and presented for 1% hr. 
t Fed as a salt of HCl with NaHCo,. 


§ The control diet consisted of casein (18 percent), yeast (10 percent), Crisco (5 percent), Wesson Oil (5 percent), 
sucrose (29.6 percent), starch (29.7 percent), salt mixture (2.5 percent), haliver oil (0.2 percent), and choline (0.04 percent). 


This was the base diet used in all the experiments reported in this paper. 


| Milligrams per injection 3 times per day. 
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detectable skeletal lesions, although the rats were 
stunted. y-Aminobutyronitrile at the 0.2-percent level 
did not produce any lesions, and the animals devel- 
oped normally during the 34 days of feeding. 
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Purification of Angiotonin (Hypertensin) 


Carl A. Kuether and Michael E. Haney, Jr. 


Lilly Research Laboratories, 
Eli Lilly and Company, Indianapolis, Indiana . 


Several reports have appeared recently describing 
the purification of angiotonin (1-3). Recent observa- 
tions in these laboratories have provided evidence that 
angiotonin may be purified to yield preparations of 
higher purity than those previously reported. How- 
ever, these preparations are unstable under all the 
conditions we have studied. 

The specific activity of the various preparations 
varies widely (Table 1). The data also show that 
specific activities based on comparison with tyramine 
are significantly different from those based on direct 
comparison with angiotonin. The difference is un- 
doubtedly the result of the fact that each investigator 
has used a different type of animal preparation for 
assay. Further, tyramine is not a suitable reference 
standard for angiotonin assay (1, 4). For comparative 
purposes, a standard method of assay and a stable, 


Table 2. Summary of purification steps. 


Yield 
Per- Specific 
Step centage activity 
Grams of (AU/mg) 
starting 
activity 
Crude 1104 100 1.59 
Methanol and phenol 
extractions 33.0 88.1 46.6 
Partition column 2.02 17.4 151 
Countereurrent 
distribution 0.8641 10.1 205 
Electrophoresis 0585 5.7 1710 


Ether precipitation 0042 16.4 68000 


standard preparation of angiotonin would be of great 
value. 

Crude angiotonin was prepared (5) by the method 
of Plent] and Page (6) from hog renin substrate and 
hog renin. The clear filtrate was concentrated in 
vacuum, autoclaved, filtered, and frozen-dried. 

Purification of the material was effected by a series 
of steps involving (i) extraction into methanol, (ii) 
extraction from an aqueous solution into phenol, (iii) 
partition on a silica column using a solvent system 
composed of n-butanol, acetic acid, and water, (iv) 
counter-current distribution with a solvent system 
composed of acetate buffer pH 3.0, n-butanol, and 
methanol, (v) electrophoresis (7) in acetate buffer, 
pH 4.2, (vi) precipitation from methanol solution by 
addition of ether. As an illustration, data for one 
series of experiments are summarized in Table 2; 
7090 lit of hog blood was treated with renin to ob- 
tain the 1104 g of crude angiotonin. 

Angiotonin with high specific activity is unstable 
and loses pressor a*tivity rapidly. The initial spe- 
cific activity, 68,000 angiotonin units per milligram 
(AU/mg), was obtained when the sample (No. 221- 
194B-74-5) was assayed immediately the morning it 
was prepared. Assays that afternoon indicated an ac- 
tivity of 24,000 AU/mg, and the next morning, 424 


Table 1. Specific activity of angiotonin preparations reported in the literature. The angiotonin unit, AU, is the 
pressor activity of 30 pg of a frozen-dried preparation of angiotonin (11). In the pithed rat preparation (12) it has 
a pressor activity equivalent to 0.155 Goldblatt unit, GU (13), to 0.863 of the unit used by Bumpus, BU (13), and 
to approximately 0.18 mg of tyramine hydrochloride. The nitrogen content of angiotonin is assumed to be 16 percent. 


Tyramine Tyramine AU/mg AU/mg 
Preparation phosphate hydrochloride based on based on GU/mg N BU /mg NV 

(mg/mg) (mg/mg) - tyramine angiotonin 

Edman 1945 (4) 39* 161 

Helmer 1950 (172) 37* 

Clark et al. 1954 (1) 5.8* 32 245 

Skeggs et al. 1954 (2) 5150 5000* 

Bumpus et al. 1954 (3) 402 2780 15000* 

Kuether and Haney 68000" 


* The original datum used in the comparison. 
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AU/mg. This loss in activity was observed when the 
dilutions for assay were made in 0.9 percent NaCl 
solution. We have been unable to prevent these losses 
by making the dilutions in 0.2M sodium citrate at pH 
6, 0.1 percent disodium ethylenediaminotetraacetic 
acid, 0.5 percent ascorbic acid in distilled water deion- 
ized with Amberlite MB-1 resin, or solutions saturated 
with nitrogen gas. The decrease in activity seems to 
continue until a specific activity of about 400 to 500 
AU /mg is reached. In some preparations the activity 
had dropped to this level before assays could be com- 
pleted. 

The increase in total units observed following elec- 
trophoresis and methanol-ether fractionation has been 
observed each time one of these experiments has been 
run. We are not prepared to explain this observation, 
but a possibility is the separation of a substance that 
selectively combines with the active group of angio- 
tonin. 

Paper chromatography (8) of the acid hydrolyzate 
of this sample (No. 221-194B-74-5) showed the pres- 
ence of the following amino acids: Asp, Glu, Gly, His, 
Ala, Pro, Ser, Tyr, Val, Thr, Phe, Leu, Ileu, Arg, and 
Lys. These results differ from those reported by Bum- 
pus and Page (9) in that we have found threonine, 
and differ from Edman’s (4) data in including threo- 
nine, phenylalanine, arid arginine. 

Paper chromatography (8) of the ether soluble and 
nonether soluble fractions of the acid hydrolyzate of 
the dinitrophenyl (DNP) derivative (10) showed the 
presence of e-DNP lysine only. We are thus unable 
to confirm the observation (9) that angiotonin has a 
free amino group on aspartic acid. 

An attempt to repeat this preparation differed from 
the first series of experiments in two ways: (i) the 


countercurrent distribution step was eliminated, and 
(ii) the electrophoresis was run in acetate buffer made 
up in a 0.1 percent ascorbic acid solution in deionized 
water. In this preparation (No. 221-194B-168-2) 2800 
lit of hog blood gave 21.5 mg of angiotonin with a 
specific activity of 13,500 AU /mg. 

These experiments provide evidence that angiotonin 
may be purified to obtain preparations of greater ac- 
tivity than hitherto reported. The marked instability 
of the highly purified preparations and the deteriora- 
tion to a residual activity of about 500 AU/mg have 
not been explained. These observations suggest that 
caution be exercised in the interpretation of results 
of earlier purification efforts. 
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Communications 


Some Glass Apparatus Improvements 


Explained and illustrated in this report are some 
improvements in design of several existing models of 
laboratory glass apparatus. These items of apparatus 
inelude solid-absorbent drying tubes employing sin- 
tered glass disks for a gas passage and an improved 
version of the standard Ten Broeck glass homogenizer. 
These units, shown in Figs. 1 and 2, have been used 
successfully in this laboratory within the past year. 

Use of sintered glass disks in permanently sealed 
solid-absorbent drying tubes. An essential item found 
in many modern instruments is a container filled with 
anhydrous silica gel mounted strategically near a 
moisture-sensitive portion of the instrument. The con- 
tainer has to permit perfect access of the adjacent 
air for thorough drying by the silica gel and is usually 
easily detached for drying the spent agent. To avoid 
the necessity of emptying old drying agent and re- 
placing with fresh gel, it is convenient to seal the gel 
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in a tube equipped with sintered glass ends of the 
proper porosity which will permit the free passage of 
gases through the silica gel without the danger of tiny 
particles of the gel entering the remainder of the 
system. 

Several models of such containers, designed for gen- 
eral application, are shown in Fig. 1. Tube A is of the 
standard form used for drying gases. The bulge rep- 
resents the site of the opening used as an aid in 
initially filling the tube and later sealed off. Tube B 
represents a straight variation of this model, while 
tube C is a representative model used for drying sta- 
tionary volumes of gases inside such moisture-sensi- 
tive instruments as the Beckman spectrophotometer 
and alpha-particle counting chambers. 

The great advantage in the use of these tubes with 
the agent sealed in place is that the entire tube can 
be placed in an oven for drying the spent agent and 
then replaced in its original location. This completely 
eliminates the need for handling additional amounts 
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of silica gel. The changing process can, in addition, 
be made quite rapid if several of these units equipped 
with the proper connectors are always available for 
rapid exchange with a spent unit. These tubes are 
applicable for use with any of the solid absorbents, 
such as granulated charcoal, in addition to silica gel. 

Cooling jacket for motor-driven Ten Broeck glass 
tissue grinder. While prepafing homogenized tissues 
it has been found convenient to keep the preparation 
cold by circulating cold fluid in an outer jacket that 
is fused to a Ten Broeck glass homogenizer, as is illus- 
trated in Fig. 2. For some procedures tap water is 
cold enough, for others ice water or alcohol cooled in 
Dry Ice may be used as the cooling agent. The pestle 
may be attached to a stirring motor by means of a 
heavy rubber tube placed between a “hose-connection” 
on the pestle and the chuck of the motor. It is pos- 
sible to observe the homogenizing process through the 


Fig. 1. Various types of permanently sealed solid-adsorb- 
ent drying tubes employing sintered glass disks. 


Fig. 2. Cooling jacket for motor- 
driven Ten Broeck glass tissue 
grinder. 


14 JANUARY 1955 


jacket. Rubber tubing connections permit movement 

of the jacketed portion of the homogenizer in an up- 

and-down motion over the pestle fixed in the motor. 
Artuur D. Mack 

Naval Medical Research Institute, 

National Naval Medical Center, Bethesda, Maryland 


17 December 1954. 


A Defense against New Ideas 


I was flattered to see that my prewar dictum “There 
is no adequate defense, except stupidity, against the 
impact of a new idea” was still considered sufficiently 
relevant to justify printing [Science 120, 963 (1954) ]. 
However, recent events, in particular the leading 
article in the same number of Science by the board 
of directors of the AAAS, suggest that the dictum is 
outdated. I should like to amend it to read: “There is 
no adequate defense, except stupidity or a clumsy 
security system, against the impact of a new idea.” 

P. W. Brieman 
Lyman Laboratory of Physics, Harvard University, 
Cambridge, Massachusetts 


17 December 1954. 


Cycle Analysis through Industry Study 


In March 1953 (1) I presented figures for the period 
1922-30 to show that a fall in profit rate is followed 
by a decrease in the rate of investment. The figures 
given were based on totals for all United States cor- 
porations, without classification. The result is much 
clearer when the corporations are taken in industry 
groups (2). 

Of the total increase of $54.0 billion in tangible 
corporate capital during the period 1922-30, $31.4 
billion, or 58 percent, is represented by the utility 
sector, including transportation, and the service sec- 
tor, including hotels, restaurants, entertainment, and 
so forth. Taking fixed capital only—that is, land, 
buildings, and equipment—the corresponding percent- 
age is 66; in other words, two-thirds of the total in- 


‘erease in fixed capital for the entire corporate econ- 


omy during that period occurred in its utility and 
service sectors. Of these two sectors, the service sector 
was relatively small. In either capital or earnings, 
more than nine-tenths was represented by the utility 
sector. 

The net earnings of these two sectors of the cor- 
porate economy from operations, before deduction of 
interest paid but after deduction of taxes, so as to 
represent, comparatively, the net earnings on total 
tangible capital, are shown in Table 1, computed as a 
percentage of such capital; in addition, bond yields 
of the utility sector are also given for comparison (3). 
As the figures show, the earnings of both sectors held 
to a 6-percent level or better for the years 1922-26, 
inclusive, and then dropped to a new and fairly con- 
sistent level almost 1 percent lower. Bond yields 
dropped also but not to the same extent, so that the 
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Table 1. Earnings of utility and service sectors, in per- 
centages. 


Earnings, 
, services Bond 
Earnings, (hotels, F yields, 
utilities, Earnings, utilities, 
Year including rants, both ineluding 
trans- sectors 
portation tainment, portation 
ete.) 
1922 6.2 5.6 6.2 5.9 
1923 6.7 6.8 6.7 6.0 
1924 5.9 6.1 5.9 5.7 
1925 5.9 7.3 6.0 5.4 
1926 6.1 5.9 6.1 5.1 
1927 5.1 4.8 5.0 4.9 
1928 5.2 4.7 63 .- 4.9 
1929 5.4 5.0 5.4 5.2 


effect on equity earnings was accentuation of the drop. 

Of the remaining groups of corporations, the only 
large sectors are finance and goods. Available data are 
inadequate for the finance sector. This sector includes 
primarily (i) banking companies, (ii) realty holding 
companies, (iii) insurance companies, (iv) mortgage 
companies, (v) investment companies (other than 
realty), and (vi )stock dealers and brokers. The fac- 
tor of physical capital is important only in the first 
two of these groups, banking and realty holding com- 
panies, but the wide fluctuations in income of the 
finance sector as a whole derive chiefly from the re- 
maining four groups. No satisfactory data on capital 
for each group are available, however. Moreover, in 
the first group, physical capital, in the form of build- 
ings, is large, but income is attributable primarily to 
nonphysical capital. The finance sector, it is clear, 
presents no basis for conclusions in respect to any 
relationship of income to physical capital. Neverthe- 
less, it is interesting to note that the net earnings of 
that sector, whether before or after deduction of in- 
terest paid, and as a percentage of either physical or 
total capital, was actually higher in 1925 than in any 
other year of the period 1922-29. It is also interesting 
to note that in the case of the portion of that sector 
represented by banking companies, the first group 
mentioned, the percentage of net profit to total capital 


Table 2, Earnings and bond yields of goods sector, in 
percentages, 


Year Earnings Bond yields 
1922 8.3 6.0 
1923 10.1 6.0 
1924 7.5 5.9 
1925 8.8 5.6 
1926 8.3 5.4 
1927 7.3 5.1 
1928 8.6 5.1 
1929 8.7 5.3 
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was higher in 1925 than in any other year of that 
period, and in both 1926 and 1928 it was higher than 
in 1929 (4, p. 262). 

Only the goods sector, manufacturing and trade, 
showed definite strength at the close of the period 
1922-29. Earnings and bond yields (4, p. 468) for 
this sector of the economy, taken as a whole, are shown 
in Table 2. 

An analysis of the goods sector into its product 
components shows that the major growth during the 
period 1922-29 and the major strength toward the 
close of that period were in automobile production 
and production tributary to the automobile, prin- 
cipally gasoline. Automobile and gasoline, respec- 
tively, were the major factors in the subgroups metals 
and metal products, and chemicals and allied sub- 
stances, shown in Statistics of Income (2). Income in 
both of those groups built up strongly to a peak in 
the third quarter of 1929 and then fell off rapidly 
from that peak (5). 

These were the groups that were going strong to the 
very edge of the stock market collapse. It was these 
groups apparently that took hold of the economy at 
its 1927 dip and carried it back up; but before a com- 
plete return to the 1925-26 level, in the torrent that 
followed the general break, they themselves were car- 
ried down. They would, it appears, have gone still 
higher had that break not oceurred. The economy 
otherwise had begun to give way long before. The 
break that occurred in the economy as a whole in 1929 
was a delayed effect, all the worse because of the large 
amount of fixed capital that had accumulated in the 
total economy since the high profit level of 1925-26. 

The high rate of capital accumulation was derived 
from the high profit level of 1926 and prior years, as 
if assuming that that profit level would continue and 
in fact increase. In part, that high rate of capital 
accumulation was generated, chain-reaction-wise, by 
itself, because of the strong though partial support 
that it itself gave, as demand for goods, to the profit 
level. The expectation that the high profit level would 
continue and increase was not realized; from the ex- 
cess of investment created the compensatory decline 
necessarily followed. 

George T. ALTMAN 
233 South Beverly Drive, 
Beverly Hills, California 


References and Notes 


1. G. T. Altman, Science 117, 336 (1953). 

2. Except where otherwise shown, all figures given here are 
based on Statistics of Income (U.S. Treasury Dept.). 

8. The bond yields shown are averages of railway and public 
utility bond yields. The figures are based on Moody's, as 
quoted in Statistical Abstract of the U.S. (U.S. Dept. of 
Commerce, 1940), p. 307. 

4. Computed from Banking and Monetary Statistics (Federal 
Reserve System, Washington, D.C., 1948). 

5. H. Barger, Outlay and Income in the United States 1921-— 
1938 (National Bureau of Economic Research, New York, 
1942) pp. 278-79, 282-83. 
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LEITZ DIALUX WITH PHASE CONTRAST 


AND MICRO CAMERA ATTACHMENT 


Observe and record living 
material in bright field, dark 
field and phase contrast with 
this high precision combination. 
Micro-Ibso attachment and 
Leica camera on the Dialux Microscope 
permits the recording of the 
specimen as you see it either in 
black and white or natural 
colors. The Leica camera will 
give you pictures as detailed 

as the specimen itself. 


The Dialux is the last word in 
microscope design and operating ease. 
All controls, namely coarse 

and fine adjustment and operating 
knobs for the mechanical 

stage, are in a low position. 

A safety reactor built into the 
nosepiece carrier prevents damaging 
contact with the slide. 


The Leitz phase condenser 

after Heine is a vast improvement 
over other phase units. 

It permits bright field, dark field 
and phase contrast by merely 
raising and lowering the 
condenser unit. 


INC. mote: Reprints of a helpful article 
Distributor of the world-famous products of entitled “A Discussion of Phase 


Ernst Leitz, Wetzlar, Germany Microscopy” are now available. A 


copy will be sent to you on request 
and without charge. 


&. Leitz, tnc., Dept. sc 
468 Fourth Avenue, New York 16, N. Y. 
Please send me your brochure on the_ 
microscopes 
binoculars 
Leica cameras 
lenses Street 


Name 


Company 
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Want to make light work of 
your heavy sterilizing loads? 


Big sterilizing requirements are made easy . 


when you have a Castle large-capacity rectan- 
gular Autoclave. 

Sizes range from 24” x 24” x 36” to 36” x 
42” x 84” inside dimensions. These big ca- 
pacities take 2 to 9 times as much as the 
average sterilizer! Your work goes faster, 
easier. 

And they’re built to last. Steel-backed 
nickel-clad interiors protect against corro- 
sion. Welded and fabricated to meet all 
A.S.M.E. requirements. 

Standard equipment includes all parts and 
piping for manual operation, with Auto- 
matic Steam Pressure Regulator (range 7 to 
17 p.s.i.). 

For full details and other sizes, (or for Cylin- 
drical Autoclaves) phone your Castle dealer, or 
write for Bulletin Q-8. 


BACTERIOLOGICAL 
APPARATUS 


WILMOT CASTLE CO. 
1212 UNIVERSITY AVE., ROCHESTER, N. Y. 


TIRON 


(disodium-1, 2-dihydroxybenzene-3, 5-disulfonate) 


For the Determination of Iron 


A new sensitive, stable, and widely applicable reagent, de- 
veloped by John H. Yoe and A. Letcher Jones, University 
of Virginia (Reference—Industrial and Engineering Chem- 
istry, Analytical Edition, Vol. 16, p. 111-115, 1944), for 
the colorimetric determination of ferric iron. The reagent 
may be used in either acid or alkaline medium. In alkaline 
medium it is sensitive to one part of iron in 100,000,000 
parts of solution. In acid solution the sensitivity is one 
part in 30,000, 


For the Determination of TITANIUM 
(Method of Yoe & Armstrong) 

TIRON is an extremely sensitive reagent for the determi- 
nation of TITANIUM (indicated sensitivity, 1 part of 
TITANIUM in 100,000,000 parts of solution). Only a 
few ions interfere. Furthermore, TIRON may be used 
to determine both Titanium and Iron in same solution. 
TIRON REAGENT available from stock. 


For the Determination of Molybdenum 

by Fritz Will and John H. Yoe 
Ref.: Analytica Chimica Acta Vol. 8 (1953) 546-557 
Used successfully for colorimetric determination of Molyb- 


denum in steels and other materials. sensitivity of 
0.1 ppm. Molybdenum. 


LaMotte Chemical Products Company 
Dept. “H” Towson 4, Md. 


@ are not members; including postage.) 


THE RICKETTSIAL 
DISEASES OF MAN 


@ This symposium volume is a comprehensive sur- 
vey of the genera! field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 
of vectors, and reservoirs of infection of the Rick- 

: ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 

* Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of 
their application, and mite control. 


To: AAAS Publications 

1515 Mass. Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of The 

Rickettsial Diseases of Man (7¥%2x10¥2, cloth- 

bound). My check in correct payment is enclosed 

($5.25 to A.A.A.S. members, $6.25 to those who 
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INSPECT BEFORE YOU BUY 
U M E C Oo Binocular Microscope 
Model E3N 
Highly Praised By Leading Scientists 
One states, “Not one high priced, famous brand 
Outstanding Features 
Calibrated Mechanical Stage to 0.1 mm—ABBE 3-lens 
Condenser N.A. Decentering Device 
—Research Type Substage for Polaroid work—Quad- 
ruple nosepiece: Achromatic, 5X, 10X, 40X, 100X 
coated—Monocular_ tube for hoto-microgra: hy— 
Three Eyepieces: Huygenian, x 10X, !5X—Magni- 
fication: 25X to 1500X with monocular tube, in- 
creased to 30X to 2250X Binocular—100X Oil 


immersion coated. 
MONEY BACK GUARANTEE 


rite for complete Spec’ 


COMPANY 


Specifications and Prices 


UMECO OPTICAL vt. 3s 


= California Street 
San Francisco 4, Calif. 


NON-TOXIC for 
TISSUE CULTURE 


Thoroughly Cleans i Glassware 


LEAVES 


NO FILM! 


For Less “3G A 
Than Gal. 


ALWAYS UNIFORM ... 
7X is a standard labora- 
tory-controlled detergent 

. strength not influenced 
by local storage conditions 
or variations in mixing pro- 
cedures. LEAVES NO 
RESIDUE . . . 7X leaves 
glassware sparkling clean 
with no trace of salts or 
sediments. GOSTS LESS 
TO USE ... 7X can be 
diluted 10 times and more 
... once made, can be used 


LINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 


again and again. 7X is 
completely soluble, no dis- 
solving required .. . a real 
time-saver in the labora- 
tory. 


® 

7X Detergent is used by 
leading research institu- 
tions and university labora- 
tories throughout the coun- 
try. Names sent upon re- 
quest. Packed in 1 gallon 
glass bottles. 


"CMACHLETT 


Dissipate Static Electricity 


NEUTRA-STAT 


assures perfect tissue 


Model M Neutra-Stat for Microtomes 
sections even in dry weather, 


Here’s the answer for microtomes, balances and other 
implements susceptible to the erratic effects of static 
electricity, the Reco Neutra-Stat static eliminator. 
Irradiating the air with harmless Alpha particles, this 
handy, simple-to-use device discharges instantly static 
electricity on nearby surfaces. 


Two models of the 
Reco Neutra-Stat are 
available — Model M 
(illustrated above) for 
use with microtomes 
and Model B (left) 
for use with balances, 
watch glasses, weighing 
tubes, etc. 


Order your Reco 
Neutra-Stat today! 


Model B Neutra-Stat ideally 
suited for use in Balances. 


R61-579 Model M for Microtomes $16.50 
R3-977 Model B for Balances, etc. $17.50 


F.0.B. New York, N. Y. 


E. MACHLETT & SON 


Laboratory NPPARATUS + SUPPLIES + CHEMICALS 


220 East 23rd Srreet: New Yor« 10.N.Y. 


SCIENCE is published weekly by the AAAS, 


1515 Massachusetts Ave., 


Ww 


ashington 5, D. C. Entered at the Lancaster, Pa., Post Office as sesond 


class matter under the act of March 3, 1879. Annual subscriptions: $7. 50; foreign postage, outside the Pan-American Union, $1; Canadian postage, 50¢. 
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More Precision in 
Air Conditioning 


Niagara “Controlled Humidity” Method provides air 
at precise conditions of temperature and moisture 
content. 

In the range from below 32° F. to 140° F. you ma 
have constant conditions within tolerances of 1° F 
and 2% R. H. with control by thermostats alone.. 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 
diluted. 

Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20.000 c. f. m. 

Write for Bulletins No. 
121, 122, address Niagara 
Blower Co., Dept. SW 
405 Lexington Ave., New 
York 17, N. Y. 


ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * 
Others 


HYPOPHYSECTOMIZED 
RATS 


Progesterone 


ENDOCRINE LABORATORIES 


OF MADISON, INC. 


Reco specializes in the manu- 
facture of Chromatographic 
equipment. Write for General 
Catalog. 


With special water cooled 
surface for paper or solid 
media to prevent loss of 
water by evaporation 

or destruction of the 
sample by heat 


SPECIAL FEATURES 


MANUFACTURED BY 


Water Cooled Surface for Paper or Starch... 
The platform surface, on which buffer satu- 
rated filter paper or starch is placed, is cooled 
by circulating water (see illustration) to reduce 
evaporation and minimize change in buffer so- 
lution during operation, thus permitting use of 
high voltages. 

Power Unit supplies 0-720 volts at 200 mili- 
amps continuously variable, with 34-inch volt- 
meter and 31'-- nch double scale miliamp meter 
reading 0-2f and 0-200 miliamps for accurate 
current mea: vrements. Direct current measure- 


ments. Direct current ripple is retened by 
means of a choke-capacitor filter. Multiple 
power —— available at nominal extra cost. 
For 115 volts AC . 
Anti-diffusion plates in electrode troughs re- 
duce any changes in electrolyte at the paper 
due to electrolysis. 

Platform surface is quickly adaptable for either 
paper or starch paste by means of end gates. 
Electrode vessels easily dismounted for cleaning. 
Price: $290.00 complete with power unit. 


Write for Brochure SS-10 


RESEARCH EQUIPMENT Corporation 


1135 THIRD STREET © OGAKLAND, CALIFORNIA 
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Some of the 375 
philosophers and 


the “Treasury of 
Philosophy” 


appears in this 
volume in English 
translation for 
the first time. 
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OVER 1200 PAGES 


a ORDER NOW — — — — — — — 


| NAME ADDRESS 


Edited by DAGOBERT D. RUNES, Ph.D. 


The wisdom of the ages in selections covering the whole span 
of recorded philosophy from the 6th Century B.C. down to the 


thinkers included in present day. 


In this vast procession are the great philosophers and thought-influencers, past 
and present. Here are the better known and lesser known thinkers of the classic 
Greek and Roman times. Here also is the wisdom of the outstanding Jewish scholars 
of all periods, the Church Fathers of the Christian Era, the important Oriental 
teachers and the mighty line of modern philosophers, from the Renaissance to the 
present time. 


Places at your fingertips one of the most comprehensive collec- 
tions of philosophical writings ever collected between the covers 
of a single book. 


This monumental volume is fascinating reading no matter where you dip into 
it. You discover philosophers and philosophies you possibly never heard of—yet 
millions lived and are living today according to their tenets. 

Each entry includes (1) a biographical sketch covering the significant events in 
the philosopher's life; (2) a listing of his major works; (3) a concise, authentic 
statement of his place and importance in the history of philosophy; and (4) one or 
more representative excerpts from the man’s work. 

The distinguished editor is a noted philosopher in his own right, author of 
“Dictionary of Philosophy”, “20th Century Philosophy”, and other important works. 


Philosophy can be practical and helpful as well as cultural. 


Today, many men and women are unhappy. They fail to find real satisfaction 


SPINOZA 6 in life because they have no philosophy to live by. 

Now, from among the hundreds of philosophies presented in this great volume, 
the individual is offered a never-before-available opportunity to find a philosophy 
that promises a happier, fuller, well-adjusted life free from today’s conscious and 

GANOM! subconscious tensions, worries, anxieties and fears. 

“A mammo ictio of impo ilosophers.”—lirginia Kirkus 

ot iol a th dictionary of important philosopl & 


STUDENTS’ SPECIAL EDITION $10 
(De Luxe Library Edition, Gold Imprinted $15) 


| 


Mail to your favorite, bookseller or directly to 
PHILOSOPHICAL LIBRARY, Publishers 
15 East 40th St., Desk Z, New York 16, N. Y. 
Enclosed is $ for copy (ies) of TREASURY OF PHILOSOPHY 


in Students’ Special Edition at $10.00 per copy. (De Luxe Gold Imprinted 
Library Edition $15.) 
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Now, in one magnificent volume you walk with | 
P: ie the most famous philosophers of all time... 
TREASURY 
PHILOSOPHY 
| 
| 
AS 
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NEW CLASSROOM MICROSCOPE 
for 
General Biology 


Sold on 10 days ap- 
proval. Satisfaction 
Guaranteed 
Model GB, 

Equipped with: 

10x Ocular 

Objectives, 

16 mm (10x) n.a. 0.27 
4mm (44x) n.a. 0.66 

Disc Diaphragm 

_ Plano-concave mirror 

Coarse adjustment 

Full range fine adjust- 
ment 


$118.00 
Less 10% on 5 or 
more. 
Write for 
MODEL GB; catalogue 


INSIST ON THIS FULLY EQUIPPED 
INSTRUMENT 


A trial in your laboratory will convince you of the 
high quality, beautiful design and practical features. 
No obligation to purchase if you are not as enthused 
about this instrument as we are. 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


Gos, NUTRITION 
AND BLOOD 


The following SCHWARZ preparations are of interest: 


THYMDINE, in growth studies, blood building and cer- 
tain types of anemia. 


Nucteic Acw and Sopium Nucteate, in studies of 
growth and longevity, agranulocytosis and nutritional 
deficiencies. 


Minuctein® (Brand of Schwarz Tonic Nucleates), 
containing calcium, copper, iron, magnesium, manga- 
nese and phosphorus, as soluble ribonucleates complex, 
for studies in mineral nutrition. 

Lycepan® (Brand of Schwarz Adenosine-5-Phosphoric 
Acid), as sterile ampoules for parenteral use in in- 
vestigations. 


Yeast Apenytic Acip for certain nutritional condi- 
tions. 


Sucar PHOsPHATES, as intermediates in conditions 
affecting glycolysis. 


Meruiaci.® (Schwarz Brand of Methylthiouracil) and 


TuHrourRAciL, in studies of animal metabolism and 

growth (poultry). 

These Schwarz biochemicals are of highest purity, and 

their quantity production provides ample supplies at 

low cost. Write for informative technical bulletins, 

complete specifications and references to literature. 
sissies 


SCHWARZ LABORATORIES, INC. 
Manufacturers of Fine Chemical 
230 Washington St., Mount Verhon, N. Y. 


DENTAL CARIES and FLUORINE— 


7% x 10¥2, clothbound, double column, XI“ 111 pages 


FROM THE CONTENTS: 


H. Trendley Dean 
Robert Weaver 
T. Ockerse 

Philip Jay and 


Reidar F. Sognnaes hibition by Fluorine 
F. J. McClure Nondental Physiological Effects of Trace Quantities of Fluorine 
8. G. Bibby = Applications of Fluorides as a Method of Combatting 
ental Caries 
Francis A. Arnold, jr. be - Possibility of Reducing Dental Caries by Increasing Fluoride 
ngestion 
Abel Wolman Fluorine and the Public Water Supply 


Published in 1946, this volume is attracting increasing atten- 
tion today. $3.50—Cash order price to AAAS members $3.00 


TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


Enclosed is $.......++++++. Please accept my order for 
eseeeeeeeeeees DENTAL CARIES AND FLUORINE 


Epidemiological Studies in the United States 

Epidemiological Studies in the British Isles and India 

Fluorine and Dental Caries in South Africa 

Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 

Francis A. Arnold, Jr. and Non-Fluoride Arcas 

Wallace D. Armstrong Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 

Harold C. Hodge and a ay Caries and a Discussion of the Mechanism of Caries 
n 


6A 


ScrENcE, vou. 121 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 
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$80 600 
LENGTH 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering measurements, 
microcolorimetry. refractometry, polari and in aif 


other fields uiring monochromatic light in visible 
and range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement of light values as low as 
1/10,000 microlumen for absorption and flame 
photometry, colorimetry through microscopes, scintillo- 
tion measurements, fluorescence trace analysis, etc. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Vlaw avactladle ... 


Ad i riph 


(ATP); Amygdalin; Amylase; 
Animal Lecithin: ‘Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst. ; 

Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; “ehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetoue; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid ; Glyceraldehyde ; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2- Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
‘Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid ; Phloridzin ; Phosphory- 
lase; Piperin ; Porphyrindine ; Protamines ; Protoporphy- 
rin; Pyridoxal ; Pyrid roc cid ; 

Pyruvic Aldehyde ; Saccharic Acid ; 
mine; Serine Phosphoric Acid; Spermidine ; Spermine; 
Thioacetic Acid; Thiocytosine ; "Thyroxine; Trigonelline; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


60th'St. New York 23,N. 
Telephone Ploza7-6317° 
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THE NMC PROPORTIONAL 
COUNTER CONVERTER 


@ No window absorpticn @ 2 X geom- 
etry @ Full yield a counting @ Differ- 
entiates between a and 6 @ Negligible 
resolution loss @ Adapts any scaler 
to proportional counting @ Rapid 
decontamination 


MODEL PCC-10 


$385.00 


F.0.8. INDIANAPOLIS 
FREE CATALOG 


Catalog S-8 covers NMC’s 
complete line of nuclear 
instruments. 


2460 W. ARLINGTON AVE. « INDIANAPOLIS 18, ino. 
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Nuclear Measurements Corp. 


DIAGNOSTIC TOOLS 


4-ACETYLAMINOANTIPYRINE 


—for determination of body water 


PROTARGOL-S 


—for staining nerve tissue 


WIN 3000 


—for bone decalcification 


SPECIAL CHEMICALS DIVISION 
1450 Broadway, New York 18, N. Y. 


GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Strect, New York, New York 


COMPOSITION OF SCIENTIFIC WORDS 


Rotanp Brown 
Geologist, U. S. Geological Survey 


CONTENTS: Foreword; Abbreviations and Sym- 
bols; History and Nature of the English Language; 
Nature of Greek and Latin; Transliteration; Dia- 
critical Marks; Greek and Latin Words; Formation 
of Scientific Terms; Adoption of Words; Composi- 
tion of Words; Arbitrary Creation of Words; Gender; 
Spelling and Pronunciation; Cross-Reference Lexi- 
con; Bibliography; Index. 

This new book is designed for all persons interested 
in the derivation and coinage of words, but especially 
for scientists who need new words for new concepts. 
The first 61 pages describe how words are made and 
the remaining 821 pages supply the materials and 
examples for making them. The comprehensive lexi- 
con is a two-way arrangement of English and classical 
items combined in one alphabetic sequence. Thus, 
classical roots, listed under appropriate English key 
words, can be found readily by the wordmaker. 


An indispensable tool for the scientist! 
A fine gift for an intelligent friend! 


% 

Bound attractively and sturdily in blue cloth, 
stamped in gold. 6” x 9’, 882 pp. 

Price $8.00 prepaid. Order directly from the 


author at U. S. National Museum, Washington 
&. 


FOR CONTINUOUS, 
FOR ACCURATE 
DUST SAMPLING 
FOR PERMANENT RECORDS 


KONISAMPLER 
(pat. pend.) 


Employs principle of thermal precipitation. Light weight— 
quiet—ali electric Automatic timer—will also operate 
continuously—secures rticulate matter suitable for 
microscopic, electron microscopic or visual and for per- 
manent records on standard glass slides. 


Cost (complete) with carrying case .......... $225.00 
Send for descriptive brochure K-1 


Designer and facturer of continuous avimetric 
and oscillating types of thermal precipitators = 


JOSEPH B. FICKLEN Ii! 
1848 East Mountain St. Pasadena 7, California 
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AAAS EDITORIAL BOARD 


Duane Roller 
Editor 


Charlotte V. Meeting 

Assistant Editor 

Mark H. Adams Bentley Glass 

William R. Amberson Karl Lark-Horovitz 

Wallace R. Brode Edwin M. Lerner 
William L. Straus, jr. 


Advertising Representative: F. A, Moulton 


National Association for Research in Science Teaching 


A New Affiliated Society of the American Association for the Advancement of Science 


HE NARST was organized in Boston on 27 Feb- 

ruary 1928 during a convention of the Depart- 
ment of Superintendence of the National Education 
Association. The persons attending had been invited 
by W. L. Eikenberry and represented the key men 
who had fostered the program of educational experi- 
mentation in science teaching. The aim of the meeting 
was to organize a group of science educators into a 
society whose purpose was to foster experimentation 
in the field of science teaching, to report the results 
of investigations in science education at the annual 
meeting, and to publish the findings in the journal 
General Science Quarterly, later renamed Science 
Education. 

From this early group of 16 members, the society 
has grown to a group of nearly 250. In order to join 
NARST, a person must be sponsored by a member 
of the society, approved unanimously by the executive 
committee, and voted as acceptable by the member- 
ship. The major criterion for membership is the pub- 
lication of worthy research in the field of science 
teaching. 

The progress of the society is attested by these 
facts: (i) more than 90 percent of all published re- 
search in science education bears the name of a mem- 
ber of the NARST; (ii) about 80 percent of all pub- 
lished research in seience education is found in 
Science Education; (iii) more than two-thirds of the 
science education’ positions in colleges are filled by 
NARST members; (iv) year after year most of the 
key persons in the Central Association of Science and 
Mathematies Teachers, National Association of Biol- 
ogy Teachers, and National Scienee Teachers Associa- 


tion have been NARST members; (v) nearly all the 
“milestones of research” in science education (prin- 
ciples, attitudes, problem-solving) have been reported 
at our annual meetings. 

At the present time the major project of the 
NARST is the annual review of science education 
research, a project begun when the American Eduea- 
tional Research Association dropped its triennial pub- 
lication in the teaching of science. The third annual 
review, now in preparation, reviews research in sei- 
ence teaching from the elementary through the college 
levels. The December issue of Science Education is 
devoted to the publication of the review. 

The annual meetings of the NARST are held alter- 
nately on the Atlantic Coast and in the Midwest, in 
the spring. The next meeting will be held at Teachers 
College, Columbia University, 18-20 April 1955. 

The NARST also has collaborated in sectional and 
regional meetings with the AAAS, AERA, NABT, 
and NSTA. It participated with Section Q at Berke- 
ley in a meeting devoted to the implications and prae- 
tical applications of research in science education. 

The officers for 1954-55 are Kenneth E. Anderson, 
president; William C. VanDeventer, vice president; 
Clarence M. Pruitt, secretary-treasurer; George G. 
Mallinson, past president, member of the executive 
committee, and AAAS council representative; and 
Waldo W. E. Blanchet, executive committee. The 
NARST has been represented on the Cooperative 
Committee on the Teaching of Science and Mathe- 
matics of the AAAS by Mallinson. 

Grorce G. MaLLInson 
Western Michigan College of Education, Kalamazoo 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Fa. 
Entered at the Lancaster, Pa., Post Office as second class matter under the Act 
of March 3, 1879. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 
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Change of address: The notification should reach us four weeks in advance, 
possible, please furnish an address stencil label from a recent issue. 
give both old and 

Anneal subseriptions: , outside 
postage, Bog. Single copies 
AA! 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and aé- 
vertising rates will be furnished on request. 
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RALSTON PURINA COMPANY, St. Louis 2, Missouri 


FEEDING LABORATORY MICE 
By H. C. Schaefer, Director Laboratory Chow Research 
In recent years, mice have become very popular laboratory 
animals because of their special and unique value in many 


phases of research... genetics, study of diseases, and 
hormone assays. 


Mice are similar to domestic animals in that they have specific 
requirements for the essential nutrients such as amino acids, 
vitamins, and energy for growth, maintenance, reproduction, 
and lactation. In many cases, maximum reproduction is 
desired by investigators. This makes the breeder and maternal 
ration especially critical. 


The object of the research behind Purina Laboratory Chow 
has been to design and build a nutritionally adequate ration for 
gestation, lactation, and normal, healthy growth of the young. 


Laboratory Chow is suggested as the sole diet for mice, 
without any supplements. However, if some investigators 
prefer to supplement the ration we do not discourage the use 
of greens or succulent materials. We do caution against the 
use of raw or uncooked grains, due to the danger of 
introducing disease through contamination from wild mice 
at grain elevators or storage areas. 


For further information about the nutrient composition of 
Purina Laboratory Chow, please see your local Purina Dealer, 
or write to Special Industry Sales, Ralston Purina Company, 
St. Louis 2, Missouri. 


WITH OVER 5,000 DEALERS COAST TO COAST 
TO SERVE YOU 


"SRE 
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AN INTRODUCTION TO PSYCHOLOGY 


By Harry W. Karn, Carnegie Institute of Technology; and JosepH Werrz, Agency Manage- 
ment Association. This new text for non-majors presents psychology in a practical way without ex- 
cluding the spirit and substance of the science. Written in an informal, non-technical style, the 
book provides a thorough understanding of basic facts and principles useful to the student in deal- 
ing with his own personal problems. One of the Wiley Publications in Psychology, Herbert S. Langfeld, 
Editor. 1955. 315 pages. Prob. $3.90. 


HEALTHIER LIVING 


By Justus J. Scrrreres, Ph.D., Health Education Council. A fresh approach to health educa- 
tion which was written to the specifications of physicians and health educators to meet the needs and 
interests of today’s reader. “Built-in” outside reading, a richly annotated b’ vliography, colorful writ- 
ing style, and a wealth of unusual illustrations are among the features. 1954. 928 pages. $6.75. Col- 
lege edition available. 


ELECTROMETRIC pH DETERMINATIONS: Theory and Practice 


By Rocer G. Bates, National Bureau of Standards. Presents the theoretical and experimental 
basis for a practical electrometric scale of acidity and compares the various possible scales with respect 
to their validity and usefulness. It also provides a practical handbook of the many experimental as- 
pects of pH determination for the assistance of all who measure pH. 1954. 331 pages. $7.50. 


AN INTRODUCTION TO DEDUCTIVE LOGIC 


By Hucues Lesianc, Bryn Mawr College. Covers a large amount of primary material, includ- 
ing eight groups of calculi, and maintains an equal balance between the philosophy of logic and the 
mathematics of logic. The method of proof is both rigorous and easy to master. 1955. Approx. 272 
pages. Prob. $4.75. 


OUTLINES OF ENZYME CHEMISTRY 


By J. B. Nemanps and Paut K. Srumpr, both of the University of California, Berkeley. Dis- 
cusses the whole subject of enzyme chemistry in easy-to-understand outline form. Instead of 
compiling a “catalogue of enzymes”, the authors have devoted the major portion of the work to an 
analysis of general properties of enzymes. A unique chapter on the synthesis of enzymes is included. 
1955. Approx. 336 pages. Prob. $8.00. 


THEORIES OF PERCEPTION AND THE CONCEPT OF STRUCTURE, 
A Review and Critical Analysis with an Introduction to a Dynamic-Structural Theory of Behavior 


By Froyp H. Auxport, Syracuse University. This dual-purpose volume provides the first com- 
prehensive, organized sufvey of the major current theories of perception, and offers a foundation for 
systematic work in this field in the form of a general theory of structure in behavior. 1955. Approx. 
716 pages. Prob. $8.00. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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This ‘"LUBRI-TACT” 


feature makes the 


JAGABI*. 
Better Rheostat 


The “‘Lubri-tact” 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding. . . 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 
bulletin. 


LUBRICATED 
SLIDING 
CONTACT 


Write for 
your copy of 
BULLETIN 


s 


We stock Jagabi Rheostats in 8, 10, 16 and 20 
inch lengths and in 76 ratings from 30,000 
obms, . yp down to .34 obm, 25 am- 
beres. We make special types. 


JAME 


1316 ARCH STREET, 


G. BIDDLE CO. 


al & Scientific Instruments 


PHILADELPHIA 4 


Contributions 


1. For Enhanced phase contrast . . ; 
Reichert-Wilska ‘‘Anoptral’’ Objectives 


2. For Improved Photo-micrography . . . 
Reichert ‘‘Aplanatic’’ (field-flattening) 
Objectives 


3. For Advanced Research... . 
Reichert Microscope ‘‘Zetopan’”’ 


4. For Earlier detection of carcinoma . . . 
Reichert ‘‘Colpo Microscope”’ 


5. For Fluorescence Microscopy . . 
Reichert ‘‘Fluorex’’ Equipment 


6. For Classrooms, lectures etc. .... 
Reichert ‘‘Micro-Viewscope”’ 


U.S.A. REPRESENTATIVE: 


Wm. J. Hacker & Co. Inc. 


82 Beaver St., New York 5, N. Y. 


4 


New HIGHLY PURIFIED 


URICASE 


A STABLE LIQUID SUSPENSION SPLITTING 
OVER 100 MICROGRAMS OF URIC ACID 
PER MINUTE PER MILLIGRAM OF PROTEIN 
BY SPECTROPHOTOMETRIC DETERMINA- 
TION. 


WORTHINGTON BIOCHEMICAL 
CORPORATION 


FREEHOLD, NEW JERSEY 


-ERVALL 
PORTER-BLUM 


MICROTOME 


for 
NS 
90 to 


V2 Micron 


@ Reliable and accurate mechanical advancement 
@ Superior cutting action 


@ Self-compenseting suspension of all mechanical com- 


ponents 
@ Increased operating ease, longer life 
@ Metal hood to protect advance mechanism 
@ Collet-type chuck 
@ Versatile adjustable glass knife holder 


Write for Free Bulletin SC-15 


Ivan Sorvall, Inc. 


P, O. BOX 230, Norwalk, Conn. 
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GENERAL CHEMISTRY 


By Luxe E. Steiner, Professor and Chairman, Department c’ Chemistry, 
and James A. CaMPBELL, Professor of Chemistry, both at Oberlin College. 


“The most consistently conceived and best executed work on introductory 
chemistry from the viewpoint of correlation of electron structure and 
atomic size that has been written,” reports one college professor who read 
the manuscript. There is great stress placed on laboratory work; and a 
manual will be published simultaneously with the text. Ready in March. 


LABORATORY EXPLORATIONS 
IN GENERAL ZOOLOGY 
Third Edition 


By Kart A. Stives, Professor and Head of the Department of Zoology, Michigan 
State College. 


This laboratory manual is outstanding for its emphasis on and thorough 
training in the scientific method, and for its stress on physiology and ex- 
periments. It is especially adapted to the sixth edition of Hegner and 
Stiles’ College Zoology, but may. be used with any college zoology text, 
or independently. Ready in January. 


ATOMIC AND NUCLEAR PHYSICS 


By Ropert S. SHANKLAND, Ambrose Swasey Professor of Physics and Head of 
the Department of Physics, Case Institute of Technology. 


A text for a year’s course in atomic and nuclear physics for senior majors 
and first year graduate students in physics, chemistry and metallurgy. The 
author has made an effort throughout the text to unify the entire treat- 

_ment and emphasize that atomic and nuclear physics is in reality a single 
subject. Ready in March. 


AN INTRODUCTION TO PLANT TAXONOMY 


By Grorce H. M. Lawrence, Professor of Botany and Director of the Bailey 
Hortorium, Cornell University. 


A manual designed especially for the undergraduate student who has had 
an introductory course in biology or botany. Emphasis is placed on the 
vascular plants: ferns, gymnosperms, and flowering plants. The book may 
be used in conjunction with any of the manuals of plants in any region of 
North America. Ready in February. 


The Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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Outstanding 


McGRAW-HILL BOOKS 


CONSERVING NATURAL RESOURCES: 
Principles and Practice in a Democracy 


By SHIRLEY W. ALLEN, University of Michigan. 
356 pages, $5.50 


An important and unusual contribution to the litera- 
ture on conservation encompassing all the relevant 
aspects of the subject—physical, technical, legal, 
political, economic, social, and human. The author 
discusses conservation laws and their successes and 
failures as well as the problems of government with 
respect to utilization and conservation of natural 
resources. Modern techniques and modern phenomena 
and their relation to natural resources are considered. 


MINERALS IN WORLD INDUSTRY 


By WALTER H. VOSKUIL, University of Illinois. 336 
pages, $5.75 


A logical, interesting, up-to-date treatment with sta- 
tistics and historical background skillfully used in 
creating an appreciation of modern products and 
practices. The book covers the part played by min- 
erals in economics productivity, the establishment and 
maintenance of a high standard of living, and the 
international political aspects of mineral resources. 
Discussion begins with the study of iron, as the core 
of the productive society based on minerals, then 
pursues the topic of fuels, describing the distinc- 
tive use of each metal and mineral in the productive 
economy and their relationship to iron as the basic 
material. 


ELEMENTS OF SOIL CONSERVATION 
Second Edition 


By HuGH HAMMOND BENNETT, United States De- 
partment of Agriculture. 380 pages, $3.96 


A clear, comprehensive treatment of the problems of 
soil erosion and soil exhaustion, providing tested 
methods for solving these problems through modern 
soil conservation techniques. Written in concrete 
language and interesting style, it presents a vast 
amount of technical information and data. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N.Y. 
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Meetings & Conferences 


February 

14-16. Nutrition of Plants, Animals, Man. Michigan State 
College, Centennial Symposium, East Lansing. (Con- 
tinuing Education Service, Kellogg Center, Michigan 
State College.) 

14-19. Latin American Cong. of Physical Medicine, Lima, 
Peru. (C. L. de Victoria, 176 E. 71 St., New York 21.) 

17-18. National Conf. on Transitor Circuits, Philadelphia, 
Pa. (W. J. Popowski, Minneapolis-Honeywell Regula- 
tor Co., 176 W. Loudon St., Philadelphia 20.) 

17-19. American Acad. of Forensic Sciences, Los An- 
geles, Calif. (W. J. R. Camp, 1853 Polk St., Chicago 
12, Ill.) 

28-1. American Orthopsychiatric Assoc., 32nd annual, 
Chicago, Ill. (M. F. Langer, AOA, 1790 Broadway, 
New York 19.) 

28-2. American Educational Research Assoc., St. Louis, 
Mo. (F. W. Hubbard, 1201 16 St., NW, Washington 6, 
D.C.) 


March 


2-4. American Assoc. of University Professors, Gatlin- 
burg, Tenn. (R. E. Himstead, AAUP, 1785 Massachu- 
setts Ave., NW, Washington 6, D.C.) 

7-9. Chemical Inst. of Canada, Divisional Conf. of the 
Chemical Engineering Div., Ottawa, Ont. (W. M. Camp- 
bell, Box 323, Deep River, Ont.) 

7-11. American Soc. of Photogrammetry, Washington, 
D.C. (C. E. Palmer, 1000 11 St., NW, Washington 1.) 

7-11. National Assoc. of Corrosion Engineers, 11th an- 
nual, Chicago, Ill. (A. B. Campbell, 1061 M & M Bldg., 
Houston 2, Tex.) 

14. American Educational Research Assoc., Denver, Colo. 
(F. W. Hubbard, 1201 16 St., NW, Washington 6, D.C.) 

14. Wildlife Soc., Montreal, Canada. (D. L. Leedy, Fish 
and Wildlife Service, Washington 25, D.C.) 

15-17. Electrical Utilization of Aluminum, American Inst. 
of Electrical Engineers, Pittsburgh, Pa. (N. 8S. Hib- 
shem, AIEE, 33 W. 39th St., New York 18.) 

17-19. American Physical Soc., Baltimore, Md. (K. K. 
Darrow, Columbia University, New York 27). 

17-19. International Symposium on Cardiovascular Sur- 
gery, Detroit, Mich. (John Keyes, Henry Ford Hos- 
pital, Detroit 2.) 

17-19. National Wildlife Federation, Montreal, Canada. 
(C. H. Callison, 232 Carroll St., NW, Washington 12.) 

17-2. Inter-American Statistical Conf., 3rd, Santiago, 
Chile. (IASI, Pan American Union, Washington 6.) 

20-23. American Assoc. of Dental Schools, annual, Chi- 
eago, Ill. (M. W. McCrea, 42 S. Greene St., Baltimore 
1, Md.) 

24-26. National Science Teachers Assoc., Cincinnati, 
Ohio. (R. H. Carleton, 1201 16 St., NW, Washington, 
D.C.) 

28-31. American Assoc. of Petroleum Geologists, New 
York, N.Y. (E. H. Powers, Box 670, Fort Worth, Tex.) 

28-1. Western Metal Exposition, 9th, Los Angeles, Calif. 
(W. H. Eisenman, 7301 Euclid Ave., Cleveland 3, Ohio.) 

$1-2. Soc. of Research in Child Development, Monticello, 
Til. (C. B. Stendler, College of Education, Univ. of Il- 
linois, Urbana.) 


(See issue of 17 December for more comprehensive listings.) 
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Books from ... 
Chicago 


id 


The Human Animal 


By WESTON LA BARRE. With rare eloquence, 
the author presents this synthesis of the sciences 
of man: a dramatic integration of human biol- 
ogy, cultural anthropology, psychiatry, and their 
related fields. “Can we have a science of man? 
I think so, and I think La Barre has made a 
major contribution toward its development.” 
—MARSTON BATES, Scientific American. $6.00 


Atoms in the 
Family 


By MRS. ENRICO FERMI. The intimate, be- 
hind-the-scenes story of how the atom was 
harnessed, and of the famous men who did the 
harnessing, as reported by the wife of the man 
who unlocked the atom’s power. “She tells [her 
story] deftly, wittily, and with fine pace and 
style.”"—ropertT COUGHLAN, Chicago Sun-Times. 


The Earth 
as a Planet 


Edited by GERARD P. KUIPER. The second of 
a four-volume series, The Solar System, this work 
has been written by an international scientific 
group composed of Sir Harold Spencer Jones, Sir 
Edward Bullard, J. Tuzo Wilson, H. U. Sver- 
drup, Brian Mason, Horace R. Byers, G. E. 
Hutchinson, Leo Goldberg, Fred L. Whipple, 
J. W. Chamberlain, A. B. Heinel, D. R. Bates, 


M. Nicolet, Clyde T. Holliday, and Andre 
Danjon. The Earth as a Planet is a complete 
and fully documented handbook, written and 
illustrated with extreme care and covering the 
entire range of physics, geochemistry, oceanogra- 
phy, and biochemistry, as they apply to the earth 
as a planet. $12.50 | 


The Sun 


Edited by GERARD P. KUIPER. This is the 
first of four volumes to collect and systematize 
our knowledge of the solar system. Chapters 
cover the solar interior, solar energy, composi- 
tion, “activity,” “weather,” radio astronomy, and 
the corona. A special chapter gives full details 
on the latest technical devices, such as rockets, 
interference filters and radio telescopes. $12.50 


At your bookstore, or from 


THE UNIVERSITY OF 
CHICAGO PRESS 


5750 Ellis Ave.. Chicago 37, Ill. 


HORNIG RATIO COMPARATOR 
Usable With All Types of Spectrometric Equipment 


Provides a means of determining directly the spec- 
tral transmission curve of a substance relative to 
that of a standard. Can be used independently or 
linked to other Spectrometric 
equipment for ratio measure- 
ments in the ultraviolet, visible 
or infrared regions. 
Bulletin, No. 812 upon request. 
FARRAND OPTICAL CO., Inc. 


- BRONX BLVD. & EAST 238th STREET 
NEW YORK 70, NEW YORK 


Dehydrated 
Culture Media 
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DIFCO 


The utmost in efficiency and economy in the 
bacteriological laboratory is realized through 
use of Dehydrated Culture Media, Difco. 


Convenience—any medium can be instantly prepared. 
Stabiliry—media can be kept without deterioration. 
Availability—each medium is instantly available. 
Completeness—no additional ingredients are required. 
Uniformity—successive lots are identical. 


Comparability—dependable, comparative studies are 
possible in widely separated laboratories over long 
periods of time when standardized Difco Products 
are employed. 


Specify “DIFCO” 


Dirco LABORATORIES 


DETROIT 1, MICHIGAN 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional wo 

DISPLAY: Rates listed below—no —- for Box Number. 

Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 ye 14.00 per inc! 


52 times in 1 year 


For PROOFS on display must reach SCIENCE 4 
weeks before date of poy of every week). 


wanTED 


Bacteriologist, Medical, Ph.D., 35. Subspecialties: anti-biotics, 
blood transfusion problems, Parasitology. Desires academic appoint- 
ment and/or comparable stimulating situation requiring scr. 
diagnostic, research or administrative experience. Box 9. 

ENCE. 1/21 


Biochemist, Ph.D. 1949, publications in fields of enzymes, carbo- 
hydrates and intermediary metabolism. Experienced in _ radio- 
isotopes, chromotographic techniques. Desires research position. 
Box 8 SCIENCE xX 


Botanist wants to do botany. Ph.D. tissue culture, Morphology, 
research, teaching. Box 7, SCIENCE x 


Pharmacologist; Ph.D.; extensive experience in circulatory goose. 
ogy, and general pharmacology. Medical 
Bureau, (Burneice Larson, Director), Palmolive Building, Caeeee, 


OPEN 


Research Assistant—with training and interest in physics, mathe- 
matics, electronics; to participate in studying the pressures in 
various body cavities. Box 1, SCIENCE. 1/14 


MATERIALS ENGINEER (Metallurgist) 


—Ph.D. in Metallurgy, Physical Chemistry or equiva- 
lent, with extensive research and development experi- 
ence on (primarily metallic) materials also their ap- 
plication to atomic energy problems; e.g. fabrication 
of reactor components; fuel element design and analy- 
sis, development of corrosion-resistant and low cross- 
section structural alloys. Should have record of 
competent administration of scientific development 
programs. U.S. citizenship needed for clearance; age 
range 35-50; excellent future prospects in this im- 
portant and "rapidly growing activity. Send prelimi- 
nary resume to Employee Beery Activity, Knolls 
Atomic Power Laboratory, Schenectady, N. Y. 


¢ SERVICES + SUPPLIES + EQUIPMENT 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


(a) Assistant by director, scientific laboratories functioning pri- 
marily in biological fields; duties primarily biological research in- 
cluding pharmacology, endocrinology, pathology, physiology, micro- 
biology; pharmacologist, M.D. or Ph.D. (b) Director of research; 
large company; physician experienced in research; will consider 
someone now serving as assistant director; some experience in 
— ae | advantageous, not required; duties include visits to 
witzerland and Germany twice annually. (c) Biochemist to join 
staff of organization specializing in industrial research; duties: 
research and develepment; degree, experience required, ‘Midwest. 
{a Associate or assistant professor in physics; small university. 
e) Bacteriologist, preferably Ph.D.; research in tuberculosis; 
medical schoel research department ; Midwest; $6000. S1-2 Medical 
Bureau, (Burneice Larson, Director), Palmolive Buikiing, Cony 


Pharmacologist (Toxicologist)—Ph.D. or D.V.M. with training 
and experience in evaluating toxicity of potential new drugs. Back- 
ground in pharmacodynamics desirable. Capacity to direct group 
activities essential. Send resumes to the Personnel Department, The 
Norwich Pharmacal Company, Norwich, New York. 1/2 


Research Assistant. Preferably experienced in immunological and 
tissue culture techniques; latter will be taught, if necessary. Write 
Merwin Moskowitz, Dept. of Biological Sciences, Pur ue Uni- 
versity, Lafayette, Indiana. x 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE LB, accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 
inch 


7 times in 1 year 17.50 per i 

13 times in 1 year 1 per inch 
26 times in 1 year 14.00 per inch 
52 times in 12.50 per inch 


For PROOFS on d coy must reach mes 4 
weeks before date my es riday of every week). 


BOOKS AND MAGazaNEs 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please 


us lists and description of periodical x to 
at high market prices. Write Dept. iS 6 CANNER, INC. 
Boston 19, usetts 
WANTED TO PURCHASE ... | and runs, Cosel 
a domestic. re 
and BOOKS collections wanted 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


THE LOGIC OF MODERN SCIENCE 


By J. BR. KANTOR 
375 pages 


Principia Press, Inc., Bloomington, =a 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


PROFESSIONAL SERVICES || 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can 


publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blvd., Hollywood 28 


FOOD RESEARCH 
LABORATORIES, INC. 
Founded 1922 


Studi 
me end Allied Industries 
Island 


48-143 City 1,N.Y. 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICALANDRESEARCH Inc. 
148 ISLIP AVE. P, N.Y. 


WISCONSIN 


LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
istry, Chemistry, Bacteriology and En- 
tomology 


Amino acid assays and biological protein evalua- 


tions ® Vitamin and antibiotic assays © Chick feed- 

ing tests © Pharmacology including warm-blooded 

toxicity studies © Phenol coefficient determinations 
Write for price schedule 

WISCONSIN. ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


FEB. 18. 
PROCEEDINGS ISSUE 


Send your copy in, now! 


SUPPLIES AND EQUIPMENT 


High Quality 
co. 


PULLMAN, WASH. 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Ine. @ $159 South 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 
¢ Swiss Mice 
@ Webster Strain A 


for 
@ MICROSCOPES 


@ MICROTOMES 
@ ILLUMINATORS 


Specializing in equipment made in all 
Zeiss and Leitz factories 


Write to 


ERIC SOBOTKA CO. 


@ 102 West 42d Street 
New York 36, N. Y. 


SUB-MINIATURE 
PROTECTED THERMOCOUPLES 


Reemetey sealed and insulated in a 20 Gauge 
(0.035” O.D.) hypodermic needle. For body, biological 
and physical temperatures from -55 to 120°C. De- 
tails on request. 
MEDICAL-ELECTRONICS DEVELOPMENT CO. 
P. ©. Box 443, Great Neck, L. I., N. Y. 


BEAGLES 


Healthy — AKC Registered — immunized 
$25 to $50 each; F.O.B. Ithaca 
J. FATULA — Dog Farm — RR1 — Ithaca, N. Y. 
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the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 4 
SUPPLIES AND EQUIPMENT SUPPLIES AND EQUIPMENT 
FREE GBI CATALOG "oak, Write PLaza 
Write for copy of the edition 7-8171 for complete price list. Oa 
diets and media to save you time and tedious work. BIOS LABORATORIES, INC. New York 23, N.Y. 4 
GENERAL BIOCHEMICALS, INC. 4 
72 Laboratory Park Chagrin Falls, Ohio 7 
R AT Long-Evans (PAF) 4 
MANN PROTEASE SUBSTRATE KI Wistar (PAF) % 
9 for aid Bred for Research Work by Research Workers / 
tions derived from ‘estes or bacteria. Pertinent references PACIFIC ANIMAL FARMS a 
an jata include rices on req * 7 
1500 MANN ASSAYED. ‘BIOCHEMICALS 2457 Fletcher Dr., Los Angeles 39, Calif. a 
Price List No. 121 on request. 
MANN RESEARCH LABORATORIES DAARCH OF DIMES 
136 anew St., New York 6, N. Y. 
FIGHT 
LABORATORY STIRRERS INFANTILE 
bongs line of high quality lab- 
PALO LABORATORY SUPPLIES, Inc. 
81 Reade St., New York 7 JANUARY 3-31 
THE NEW OFFICIAL EMBLEM 


An Attractive Symbol of Membership 


IS NOW AVAILABLE 
Gold filled scalloped border and lettering 
Background in dark blue enamel 
Torch in red enamel 
Size and design as illustrated 


Keys (Available only to AAAS Fellows) ..........ccccccccccsccccecccess $2.70 incl. tax 
Same basic design, colors, and materials as buttons and pins 
Border background in black enamel 

Gold-filled men and pinion 

Size and design as illustrated 


Mail your order now 
TO: American Association for the Advancement of Science 


1515 Massachusetts Avenue, N.W. Please accept my order for the emblem checked below. 
Washington 5, D. C. My check or money order in the amount of $ ............. is enclosed. 
() Lapel button $1.50 


ScIEN€E, vou. 121 


@ 
O Pin $1.50 Federal Tax 
0 Key $2.70 and Postage 
. 
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